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THE UNDERGROUND TROLLEY STREET RAILWAY IN NEW YORK CITY.-{See page 119.) 














114 


Scientific American. 











MUNN & CO.. Editors and Proprietors. 
PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 


TERMS FOR THE “CIENTIFIC AMERICAN. 
Established 1545.) 


ome year. for the U. S.. Canada or Mexico 
maths, for the U. &, Caneda or Mexico 


One copy 
- 1 se 


Oar copy, ar ax 


5 cirutific America. 


THE TRANSPORTATION PROBLEM IN NEW YORK CITY. 
We have shown in a preceding issue that the diffi- 
culties of the rapid transit question in New York are 


caused by the peculiar nature of the site upon which 
the city is built—an extended peninsula with a broad 
belt of water bemming it on three sides—and that 


success, should it ever be built. 





lines of travel now is, it will rapidly become much 
worse. The situation calls for immediate action ; and 


there would be a prejudice against any scheme of an- 
derground transit which would seriously imperil its 
The statistics of the 
amount and increase of travel in recent years prove 
| very clearly that, bad as the crowding on the leading 
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accommodation of the system could be doubled in a 
comparatively short time. 

The double-deck car is not an experiment: it has 
been tested, and is now running on mauy of the street 
lines of European cities. The upper story is a dupli- 
cate of the lower story, and it is reached by a winding 
stairway at each end of the car, which is provided 


with a stout hand rail; the steps, risers and sides of 
the stairs being formed of solid plating. Soch a car 
will carry upon the same length of wheel base just 
double as many passeng ers as the ordinary car. 

By placing upon the road a limited number of 
| duakio-desk ears and running them during the busi- 
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land Long Island suburbs ; 
| will be unloaded upon the elevated roads. 


‘the elevated roads, andof the Broadway cable road, | 


lock on these lines of travel during the morning and 
evening rush to and from the lower city. 
The Elevated Roads.—The simplest and most natu- 


and the two inner tracks for the through traffic to Har- 
lem and the suburbs beyond. This scheme would in-| 
volve the four-tracking of the Third and Sixth Avenue | 
lines, whése carrying capacity is at present the most 


heavily taxed. On the Third Avenue line the four-| 
® tracking could be completed without a break from 
and from Chat-| 


City Hall Park to the Harlem River ; 
ham Square to South Ferry it would be possible, by 
reducing the distance between centers of tracks to the 
smallest allowable limit, to lay a third track. 
Sixth Avenue line two extra tracks could be laid from 


Chambers Street to Harlem, and there would be room | 


for one extra track from Chambers Street to the South 
Ferry. At the tarns at Third and Fifty-third Streets 
the lack of space would necessitate a separation of the 
four tracks, twoof them being carried around the block 
and through the next cross street; but this arrange- 


|ment would present no difficulties in the operation of | 
‘the road. With such an extension of the system the | 
* elevated roads would be capable of handling their 


traffic with facility and at a greatly accelerated speed. 
By utilizing the inside tracks for a swift through ser- 
vice to the upper city, a large portion of the traffic 
could be picked up at suitably chosen downtown sta 
tions, and carried to the Thirty-fourth Street Ferry, 
the Grand Central Station, or to the outlying districts 


at or beyond the Harlem River, in one-half the time, 
that is now consumed on the journey. This would in- | 


stantly relieve the crowded state of the local traffic ; 
and the interest on cost of the new construction would 
be more than covered by the receipts from the increas- 
ed travel to the upper city which would follow upon 
the opening of so vastly improved a service. 

Such an enlargement of the capacity of the elevated 
roads would not only relieve the present overcrowding, | 
but it would prepare them for the increase of travel | 
| which will result from the completion of the new East | 
| and North River bridges. These bridges will attract 

a considerable portion of the present ferry traffic to 


themselves; they will also carry a large through traf-| 


fic, which will converge to them from the New Jersey 
and the bulk of this travel 
With their 
present equipment they would be quite powerless to 
take care of it; 
above suggested, they could quickly run these passen- 
gers to their downtown destination. 

The Broadway Cable Road.—Next in importance to 
the elevated roads is the Broadway cable road, which 
runs through the main artery of the city’s business | 
and travel—one of the longest, richest, and most busy 
thoroughfares in the wor!d. 

The travel upon this road is at all times of the day 
heavy, and during the morning and evening “rush” 
the overcrowding is even worse than that upon the | 
elevated system. It frequently bappens between the | 
hours of five and six at night that the inside of the 
ears and the platforms are so crowded with standing 
passengers that it requires brute strength to wedge 
one’s way through iv order to alight. Ladies form no 
small percentage of these herded patrons of the road : 


and it isa matter of daily occurrence that lady type- | 


writers and clerks, who are returning home, wearied 
with their day’s work in the city, have to stand on the 
platform, in such a crowd, often subject to the expos- 
ure of the weather, for a distance of twenty or thirty 
blocks ! 

It is impossible to increase the capacity of this road 
by the means suggested for the elevated system. The 
existing tracks, as it is, are a serious obstacle to vehicu- 
lar traffic ; and the laying down of any more is out of 
the question. For the sane reason it would be inex- 
pedient to run two or three cars coupled together: 
stopping at the crossinzs, they would seriously inter- 
fere with the east and west bound traffic. There is an- 


, other means of increasing the capacity of the road, 


which, though it is comparatively novel in America, 
would be perfectly feasible. and that is by double- 
decking the cars. By resorting to this expedient the 


Ou the) 


but with a separate express line, as | 


| present earrying capacity of the Brooklyn Bridge, of “company would be prepared for all emergencies and 


could give its patrons what they pay for, and what at 


| we shall see at no very distant date a veritable dead- | present more than ha'f of them seldom get—a s at. 


The objection will be urged that the swing of the 
ears in rounding the street corners would be liable to 
| throw passengers from the stairways, and to meet this 


page. 
aac, oe Metin, on ral way to enlarge the capacity of the elevated roads | it would be necessary to snbstitute transition or ease- 
orem countries within Postal Union At | would be to lay two additional tracks; widening the | ment curves for the present sharp and most uncom- 
| existing structure wherever it might be necessary. | fortable curves ; 
| The two outer tracks could be utilized for local traffic 


such, for instance, as exist at the en- 
| trance to Union Square. 

The transition curve commences with a very small 
deflection angle, which increases gradually as the curve 
|proceeds, By this means the violent lateral lurch, 
which now makes travel hideous at such points on the 
| line, is avoided; the car being imperceptibly deflected 





‘from the tangent upon which it has been running. 
This alteration, coupled with the insertion of a super- 
elevation in the outer rail of 1°¢ or 2 inches, would 
enable cars to round these curves with a smoothness 
| of ranning which would be a revelation to Broadway 
| travelers. 

The adoption of such cars would necessitate raising 
|the superstructure of the elevated road some 5 or 6 
|feet, at such points of crossing as occur at Thirty- 
| third Street; and the columns would bave to be length- 
‘ened by varying amounts for a distance of 500 tu 60 
‘feet on each side of the crossing, so as to carry the 
roads over on an easy grade. 

This scheme for the relief of Broadway traffic could 
rbe quickly carried ont, and, in view of the immense re- 
lief it would bring, its cost would be moderate. It is 

perfectly practicable; and the reserve of carrying 
| power which it would place at the disposal of the com- 
peny would enable them to cope with any possible in- 
| crease of travel for many years to come. 

The Brooklyn Bridge.—Perhaps the wost seriously 
encumbered line during the busiest hours of travel is 
that across the Brooklyn Bridge. Here. more than 
/anywhere else, some immediate plan of relief is called 
for, and it is gratifying to learn that with the opening 
_of the new terminals, and the doubling of the present 
switching capacity, it will be possible to decrease the 
headway between trains from 1'¢ minutes to 45 sec- 
onds. This will double the capacity of the cable road, 
and should go far to relieve the present overcrowding. 
The report of the board of experts, in accordance 
with whose suggestions the present improvements are 
_ being carried out, states that “if, as is probable, the 
“headway can be made 40 seconds, the capacity for 
four-car trains will be 36,000 per hour,” as against the 
present capacity of 16,000, “‘and for five-car trains 
45,000 per hour, assuming that passengers insist upon 
crowding the trains to the extent of 100 per car rather 
than wait.” 

Should the increase of travel in the future be so 
great as to overtake this enlarged accommodation, 
it would be feasible so to strengthen the stiffening 
| trusses through which the present cable line runs 

that they could carry upon their top chords an elee- 
tric trolley line, operating single cars; and this could 
‘be done without materiaily raising the unit of stress 
throughout the main members of the bridge itself. If 
| the tracks were laid well over to the inside, as close to 
| the vertical cables as practicable. comparatively light 
floorbeams could be used, and it is likely that the 
| posts on the inside truss alone would have to be stif- 
fened. By laying directly upon these floorbeams 
| stringers of a trough section, with the rails placed cen- 
trally within them without the intervention of cross 
| ties, a very light floor would be secured If the cars 
were run singly, any serious concentration of rolling 
load would be avoided, and the combined stresses re- 
sulting from the dead and live loads would not, it is 
certain, call for any considerable strengthening of the 
existing trusses beyond what was above suggested. 

The trolley line would run above the present cable 
line until the end of the trusses was reached, when it 
would swing out over the roadway on either side, fin- 
ishing in a loop in front of the present terminal sta- 
tions. The cars would thus run on a continuous track, 
without switching ; and they could bandle the traffic 
at the curved platforms, which would be located at a 
sufficient height to clear the existing cable car line. 

The increased capacity of the cable road resulting 
from the opening of the new terminals, supplemented 
at an early date by a light trolley line, as indicated 
above, would provide adequate seating capacity, until 
the opening of the new bridge further up te river 
shall permanently relieve the situation, 
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ROENTGEN’S DISCOVERY. 
ring the last week innumerable reports of work 
ray photography have appeared in the columns 
e various journals, scientific and otherwise, but 
comparatively little new matter in them. It still 
irs that Prof. Roentgen gave the matter so 
ugh a treatment before publishing his results 
it bas taken the rest of the scientific world a 
th toeateh up with him. It is said that photo- 
,ns taken by bim are better than the majority of 
.e taken by other experimenters. His modest pa- 
1» the subject of his discovery has not been ex 
ied in interest, clearness of statement, and preci- 
of deductions, by all which has been published 


rof. Roentgen’s discovery is shown in that paper, 

-en in our SUPPLEMENT, No. 1050, to have been de- 
. oped from experiments with a fluorescent surface. 
~.ch a surface he found was rendered luminous by 
X rays after they had passed through an opaque 

.». Togofrom a phosphorescent surface to the 
sitized photographie plate was quite natural. Now 
we bear of an investigator retracing this step and 
returning to the phosphorescent plate with the most 
interesting results, 

Prof. Salvioni, of Perugia, on Saturday, February 
s, read a paper before the Rome Medical Society, de- 
scribing an apparatus of his own invention which en- 
ables the eye to see the Roentgen effect. As imper- 
fectly described in a cable from Rome, a tube is em- 
ploved and the shadow produced by the X rays is cast 
upon a fluorescent surface, the object to be 
examined having been placed between the 
observation tabe and the Crookes tube. A 
perfect shadow is thus procured, and the 
outer end of the tube is provided with a 
lens by which the image may be intensified 
for purposes of examination. It is a sub- 
stitution of the retina of the eye for the pho- 
tographie surface, with this difference, that 
to produce a visible effect the Roentgen 
rays have first to produce true light rays. 
This they are made to do by a fluorescent 
surface. It will be seen that this is merely 
a reproduction and development of Roent- 
gen’s first experiments, for if the rays can 
rendera fluorescent surface luminous, the 
possibility of the production of shadows 
upon such a surface almost necessarily fol- 
lows. Prof. Salvioni calls his highly irter- 
esting apparatus the cryptoscope. When 
the stethoscope was first invented, it was 
bailed asa great achievement in revealing 
to the auseultator the secrets of the opera- 
tions of the human system. But if the eryp- 
toscope can be sufficiently developed, it will 
place a more powerful instrument of research 
in the physician’s hands, by which he will 
be able to see the shadows of the bony frame- 
work of the animal system without an ap- 
peal to photography. 

We present our readers with a portrait of 
Prof. Roentgen, and the following notes of 
bis biography will be of interest. 

Wilhelm Conrad Roentgen was born in 
1845 in Holland. He graduated at the Uni- 
versity of Zurich, taking his doctor's degree 
at the age of twenty-five. At this university 
he was the favorite disciple of Prof. Kundt. 
When the latter left Zurich for Wirzburg, 
Roentgen went with him, and the two next received 
appointments in Strasburg University as professor and 
assistant respectively. This was in 187% In 1875 he 
held the chair of mathematics and physics at the Ag- 
ricultural Academy of Hohenheim in the kingdom of 
Wirttemberg. 

Hohenheim is a hamlet some four miles south- 
southeast of Stuttgart, little known except for its 
school of agriculture. He retarned a year later to 
Strasburg, and in 1879 was professor in and director of 
the University and Institute of Physics in the old uni- 
versity town of Giessen, a city rendered illustrious 
before this time by the labors of the great Liebig. In 
1888 he returned to his old college at Wirzburg, where 
be now holds his professorship. His published papers 
began to appear in 1878 The isothermal surfaces of 
crystals and calorimetry of the sun, using an ice calori- 
‘neter; electrically produced dust figures and trans- 
‘nission of the electric discharge through gases ; dia- 
thermacy, a new aneroid barometer, "flame sounds, and 
the —— are typical subjects of his original inves- 
gations, 

His essays may be found in Poggendorff and Wied- | 
mann’s Annalen, the Zeitschrift far Kristallo-| 
etaphie, the reports of the Vienna Academy of Bei- | 
“nees, of the Gesellschaft der Wissenschaften of Got- 

‘ngen, as well as in those of the Gesellschaft fur Na-| 
‘urund Heilkunde of Upper Hesse and of the Physi- 

o-Medieal Society of Wurzburg. | 

We are indebted to L’Illustration for the portrait | 


ia Roentgen which we reproduce with this 
irtie 
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THE COMPARATIVE ECONOMY OF THE ELECTRIC AND 
THE CABLE CAR SYSTEMS. 

Writing under the title, ‘The doom of the cable in 
San Francisco,” Mr. 8. L. Foster, in a communication 
to the Street Railway Journal, gives an account of the 
recent change of a San Francisco road from the cable 
to the electric system. 

The writer's deductions are based upon the experi- 
ence of the Market Street Railway Company, which 
owns both electric and cable roads, and “‘has been 
making data for itself.” 

The conditions for the test were excellent, for the 
reason that the climate is favorable to cable traction, 
there being no snow or ice to prejudice the results 
against the cable ; and, further, that the original con- 
struction and present working condition of the San 
Frauciseo cable roads is unsurpassed. As the result of 
its experience with the two systems, “the Market 
Street Company has become convinced that the people 
prefer to ride on the electric cars, and that the electric 
ears carry the people more cheaply then does the 
eable. These results were not obtained from a few 
electric cars run on level lines and at high rates of 
speed, but from the operation of upward of 150 cars at 
from 14¢ to 24¢ minutes head way at times, and on lines 
having grades as high as 144¢ per cent. Most of these 
cars are subject to frequent interference from the 
heavy wagon traffic on the downtown streets, and all 
of them are governed by the rule ordering a reduction 
of speed at the crossing of each intersecting street.” 

The first experiments of the company in electric 
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WILHELM CONRAD ROENTGEN. 


traction consisted in the electric equipment of its old 
horse car lines. Next, a route for which $30,000 worth 
of cable had already been purchased was similarly 
equipped ; and the continued success of the experi- 
ment led to a general order that electric roads should 
be laid down on all new franchises. The most start- 
ling decision of all, however, was that which ordered 
the abandonment of the cable on Ellis Street, and the 
substitution of electricity ; for not only was this par- 
ticular line paying well at the time, but it is a line 
with many long and heavy grades—conditions which 
are generally supposed to be unfavorable to electric, 
and calling specially for cable traction. The superior 
economy of the system is thus summed up by Mr. 
Foster: Every time a cable power house can be dis- 
pensed with and the lines operated by electricity, that 
power house’s item “labor” is wiped out, and the item 
“fael” is reduced both on account of the less fuel re- 
quired per car mile for an electric road as against a 
cable road and because the cable houses are usually 
ran non-condensing, whereas in the electric power 
house the engines are run condensing. The original 
Ellis Street cable line was 9,600 feet long ; and of this, 
6,750 feet was changed to single track and 2,900 to 
double track electric road. 

The cakle road was 34; feet gage and 11% feet cen- 
ters, and the electric single track was laid between the 
two cable tracks. In changing the 3'¢ feet gage to 4 
feet 8% inches on the 2750 of electric double track, 
ties were laid, as before, between the two tracks, and 
the inside rail of each track moved out onto the center 
ties. The yokes and the concrete tube were left un- 
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touched. The cable also was left in the tubes, and 
will be utilized for the return circuit. 

In addition to the above important change, the Oak 
Street line, whose cable is 26.000 feet long, is being 
reconstructed as an electric road, and as soon as this 
has been done, the two large power houses, which 
have run this and the Ellis Street cable, will be closed. 

San Francisco may be called the cradle of the cable 
road system. It was in 1873, or over 22 years ago, that 
the Clay Street cable, the first street railway of this 
kind in the world, was built; and the object of the 
use of the cable was to overcome the grades of from 
10 to 16 per cent that exist on that street. 

Toany one who is acquainted with San Francisco 
and has ridden over the precipitous grades of its cable 
roads, this substitution of electrical traction will be 
very significant, and we feel the full force of Mr. 
Foster’s conclusions: ‘“‘When we consider the daily 
spectacle of electric cars, unaided, climbing 1444 per 
cent grades in San Francisco and 15 per cent grades in 
Oakland, and by means of a simple auxiliary device 
ascending a 25 per cent grade in San Francisco, where 
no cable grip could be made to hold, the impregna- 
bility of any cable proposition is open to question.” 

——__—____~®-+@+@- 
Trees Fired by Electric Wires. 

Citizens of Brooklyn, N. Y. were treated to an unusual 
exhibition of pyrotechnics on the evening of January 
24, when three big trees became charged with electricity 
and sparked and crackled so that the neighborhood 
was illuminated and finally the firemen were brougit to 
the scene. An arc light wire passed through 
the branches of the big trees and it is 
thought that the high wind of the day had 
caused the insulators to become worn, so that 
enough electricity escaped from the electric 
light wires to cause the display. At one 
time it looked as though houses in the veigh- 
borhood would be set on fire. The police 
were summoned and finally the firemen. 
After two hours’ work the firemen succeeded 
in extinguishing the flames. The adjoining 
trees on the block then began to throw out 
sparks from their branches and the firemen 
were kept busy throwing water on the 
streams of fire, until the electric light com- 
pany were ordered by the fire department 
to switch off their dynamos. A gang of line- 
men were then sent to string a new wire. 
Property in the neighborhood was damaged 
to the extent of $1,500. 

“2 » -- -———— 
A New Tunneling Machine. 





An inventor is having built 4 machine by 
which he proposes to revolutionize the pre 
sent methods of tunneling, the capacity of 
the device for “sawing out a tunnel.” as 
claimed, being at the rate of twenty-three 
feet a day. The apparatus is described as 
being twelve feet long, four feet wide, and 
six feet bigh, and, with the fourteen borse 
power engine which runs it, weighs some 
6,300 pounds. The principle is that of a cir 
cular saw. Sixty drill points attached to 
each of two wheels, four feet in diameter 
and eight inches wide, make 600 revolutions 
per minute. The; oints are one-half an inch 
apart, every revolution feeding one-eighth 
of an inch, and the enthusiastic inventor 
declares that it will cut twenty feet of a six 
by eight tunnel in a day in the hardest rock. The 
latter, being crushed as fine as wheat grains, is carried 
to the rear and dumped in a car. The drill points 
weigh one-fourth of a pound each, jast four days, and 
are kept cool by means of a steady stream of water. 
Three men are required to run the machine. 

The New Photograph. 

The new photography has moved the English heart 
to poetry. The following verses are not by the new 
Poet Laureate, but they shed new light upon the fu- 
ture uses to which the shadow pnotograph may be 
put. Our thanks are due to London Punch, to whom 
we are indebted : 


O Roentgen, then the newe is tree, 
And not a trick of idie ramor 
That bids us each beware of you 
And of your grim and graveyard hamor. 


We do not want, like Dr. Swift, 

To take our flesh off and to pose in 
Our bones, or show each little rift 

And joint for you to poke your nose in. 





We only crave to contemplate 
Each other's usual ful! dress photo; 
Your worse than “ altogether”’ state 
Of portraitare we bar in toto! 


The fondest sewain would scarcely prive 
A pictare of his lady's framework; 

To gaze on this with yearning eyes 
Would probably be voted tame work. 


No, keep them for your epitaph, 

These tombstone souvenirs unyj-icasant,; 
Or go away and photogreph 

Mahatmas, spooks, and Mrs. Besant. 














the snath 
Christian Frederickson, of Cameron, Wis. 
plan view of the heel portion of a scythe blade, and | hours, equivalent 
Fig. 3 is a bottom view of a plate having interlocking| pounds of coal. The cars have 
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A READILY ADJUSTABLE SCYTHE. | Coal Consumption on French Tramways. 

The illustration represents a device adapted to fa-| Comparative figures of coal consamed per car mile 
cilitate the adjustment between the blade and snath | run on French street railroads, employing different 
of a brush, a cradle, or a hay scythe, enabling ha peuiseee of propulsion, are contained in an article on 
operator to adjust the blade at any desired inclination | electric roads, by E. Cadiat, in the Portefeuille Econo- 
to the snath, by means of a gage engazing the heel | mique des Machines of October and November of last 
portion of the scythe and the contacting portion of year. 

Stordge Battery Traction.—On the lines at Paris 
from St. Denis to the Madeleine and from the Opera to 











for this service 250 horse power 23 hours and 125 horse 
power 6 hours, a total of 6,500 horse power hours, or 
472 horse power hours per car wile. Mr. Badois, who 
reported these figures, gives 2°75 pounds of coal as the 
| consumption per horse power hour, and arrives at 12 98 
| pounds of eval per car mile. 
| Trolley.—At Marseilles, during the first two 
weeks of operation, 150,348 pounds 
of eoal were consamed to run 
19,970 car miles, and during the 
isecond .two weeks 150,975 pounds 
for 18,983 car miles. The aver- 
age is 773 pounds, which, how- 
ever, includes the coal! used in light- 
|ing the cars and the power sta- 
| tion. 
At Havre the following figures 
were obtained during October and 
| November, 1894. It took from 1°75 
|to 2 .orse power hours to develop 
'a kilowatt hour; 1°28 kilowatt 
The improvement has been patented by | hours were consumed percar mile, 
Pig. 2 isa jor from 224 to 256 horse power 
to about 672 





FREDERICKSON'S SCYTHE-ADJUSTING DEVICE. 
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Neuilly the car mileage aggregated in 1893 502,060, or | 
per day 1,376 car miles, (The cars have room for 50/in this section, about the year 1820, according to the 
passengers.) The steam engines at St. Denis furnished | memory of one of the oldest “tackers.” Like all first 





{FEBRUARY 22, 1806. 


. THE MANUFACTURE OF TACKS. : 

In many villages and towns of southeastern Massa. 
chasetts, the manufacture of tacks, or “tacking,” as 
it is termed, is one of the foremost industries. Abing- 
ton, Whitman, Taunton, Middleboro, Plymouth, King- 
ston and other adjacent places furnish a greater part 
of the supply. 

In Kingston much of the earliest work in this line 
was done, and here the first machine for making tacks 
was invented. The manufacture of tacks was begun 











products, they were rudely made. 

At intervals, through the countryside an old man 
| traveled from house to house, much as did the tinware 
}man, and peddled tacks. This old fellow, a native of 
|Taunton, named Albert Field, made his tacks by 
hand, using a vise and dies, and with a clamp so ar- 
ranged that by pressing with his foot, the blank (a 





engagement with the blade, and for attachment to/| room for 30 passengers. 

The annular| At Milan, with cars having room 
toothed rib on the scythe heel has a trausverse slot, | for 34 passengers, 0°88 to 0°91 kilo- 
and on the opposite under face of the heel are right-| watt hour, or 16 to 176 engine 
angled recesses, in whieh fits the head of the bolt by / horse power hour, or 4°6 pounds to 
which the seythe, with the interposed adjusting plate, |5-0 pounds of coal produce one 
is attached to the snath. The adjusting plate has @| car mile. (From a paper by M. 
eluteh surface for interlocking with the similar sur-) De Marchena.) 

the seythe, and at the other end of} Compressed Air Traction.—The 
the plate is a transverse siot, with teeth at each side, |]ijne at Nogent-sur-Marne has grades 
the slot receiving a squared portion of a bolt by which |of 4, 4°5, 5°8, and 62 per cent. The 
the plate is locked upon the snath, which rests upon | cars have room for 50 passengers. 


the snath, according to this invention. 


face on the he« l of 











the upper face of the plate 
the heel of the scythe, the blade may be adjusted at 
any desired angle, the clutch of the adjusting plate 
being brought into proper registry with the clutch of 
the scythe heel, and the bolts holding the respective 
parts firmly in the desired position. By this construc- 
tion also the heel of the seythe blade is materially 
strengthened. 


Explesicn eof an Aeretlite. 

A large aerolite exploded above the city of Madrid, 
Spain, at 9:30 a. m., February 10. The explosion was 
accompanied by the vivid flash of light and a loud re- 
port; the buildings were shaken and many windows 
were shattered. The concussion was so severe that 
the partition wall of the United States legation build- 
ing collapsed and nearly all of its windows were brok- 
en. The officials of the Madrid Observatory state that 
the explosion oecurred 20 miles above the earth. A 
general panic prevailed in the city. 


By loosening the bolt at | 





Mr. Badois made a test from Octo- 
ber 28 to November 4, 1894, and 
found 35 pounds of compressed 
air consumed per car mile. 

To arrive at the corresponding 
coal consumption, Cadiat makes 
the following considerations: In 
an engine, as there used, from 100 
to 150 horse power, 176 pounds of 
steam will develop a horse power. 
One horse power delivered to an 
air compressor of good design will 
produce 10 pounds of compressed 
air at 600 pounds per square inch 
(the pressure adopted on said line). 

Expressed in steam, the expenditure is, there- 
fore, 34°5 + 10 x 176 = 607 pounds, to which he adds 
vy for a certain loss, and arrives at 66 pounds 
of steam consumed per car mile, which, he states, 
ean be generated in best French boilers with 
48 pounds to 55 pounds 








STRIPPING SHEETS FROM WHICH TACKS ARE MADE. 





of coal. 
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Lactates for Electro- 
plating Baths. 

Metallic lactates are 
strongly commended to 
electro platers by Dr. Jor- 
dis, in a communication 
made to the German Elec- 
tro Chemical Society. 
He affirms that lactic acid 
affords an excellent solvent 
in electro-plating baths, 
and yields good, adhe- 
rent metallic deposits. 
He reports that he has 
succeeded in obtaining 
from lactate baths, coat- 
ings of copper and brass, 
of varying shades, on iron, 
zine, and copper: of zine 
on iron and copper; and 
of iron on nickel. Silver 
lactate yields a pure white 
coating of silver on amel- 
gamated brass, which 
takes a high polish. 

——__--e —______ 

PREPARATIONS are in 
progress at Glasgow Uni- 
versity forcelebrating 
Lord Kelvin'’s fifty years’ 











BURNISHING TACKS IN THE “TUMBLER.” 


small piece of iron) was held, while with a hammer he 
fashioned the tack. 

The inventive faculty of the Yankee found a field 
in making tacks, and soon a wachine was invented in 
Kingston, by one named Reed. This contrivance cut 
a headless sort of tack. Melborne Curtis, of Middle- 
boro, then invented a machine having a lever attach- 
ment, which headed thetack. About 1840 an improved 
machine, called the Blanchard, came into general use. 
About fifteen years ago, steel was tried. This was do- 
mestic steel, manufactured in Pennsylvania, Virginia 
and Ohio. 

The majority of shoe tacks are eut from Bessemer 
steel. Shoe tacks have been used only about forty- 
three years. the first having been made in Whitman, 
by H. H. Brigham and Deacon Cook. These tacks 
are fine, with small heads, so that the awls and other 
sharp tools used by the shoemakers cannot be greatly 
injured by contact. 

The machine tack is finely pointed, quickly forced 
into leather, and remains standing firmly until driven. 
To test the point, a tack is pressed into the thumb 
nail of the “ tacker,” when if it penetrates and stands 
easily, it is considered all right. Twenty-five or more 
different varieties of shoe tacks and nails are used for 
shoe manufacture. 

Among the many styles are the roundhead, flathead, 
brass. countersunk, shankhead and lasting, while new 
styles are constantly being made. 

A large supply of tacks is exported. Quantities go 
to England. South America, Australia, France and 
Germany. The sheets of rolled steel come in bundles, 
usually thirty-six by twenty inches. 

When ready to be used, a workman called a 
“sealer” takes these sheets one by one, and puts them 
into a vat of vitrol, which removes the seales. When 
the seale is removed, the plate is washed in water, and 





dipped into a bath of lime or white wash, which neu- 


connection with that body. | tralizes the acid. Another workman passes the sheets 
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., strips twenty inebes long. 
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he jaws of a great machine which cuts them into | was paid 1244 cents per hour for his work in the field,| what he learned he usually learned well, beeause he 


which was credited on his tuition account, “ After put into practice immediately and constantly what he 


‘man in charge of the line of machines then goes | the war” this system began to die out, and the pupil| learned. 


» arrangement for teeding it into 
aw-like aperture, where a tack is 
<ly bitten from it, headed and 
ped beneath, where it makes one of 
, others already received in a box, 
» when full is replaced by another. 
ich revolution of the machine one 
is made, and two hundred and 
ity in a minute. 

e tacks are then poured by the 

il into another machine called the 

tler” or “* tumbler,” whereupon the 

. are “rattled” about thoroughly, 

an air blast forees out the dust 
ne, while the friction caused by their 

act with each other gives them a 

liar laster; black lead is also used 

them as a factor ip the burnish- 
process. 

lhey are then taken to the “‘sifter,” an 
nious but simple machine for sorting 

them. A boxful is poured into a hopper 
at the head of the *‘sifter,” and passes 
down into a slowly revolving, perforated 
e\ jinder, which is set at an incline. This 
is punetared with narrow and quite long 
holes, too narrow for a headed tack to go 
through. Down this cylinder the tacks 
slowly sift, Those that are perfect drop 
into a box. The imperfect ones, either 
headless or too small, drop through the 
perforations into receiving waste boxes, 

In the packing room young women put 
the tacks into pound packages. An ex- 
perienced energetic girl can pack sixteen 
huudred pounds a day, which is consid- 
ered good work, as the average is ten 
hundred. 

———_ eee — 
The Pioneer Technical Schools. 

In an address before the Engineering 
Association of the South, delivered at 
the annual meeting at Nashville, Tenn., 
on November 4 of last year, President 
Dudley gave a deal of information upon 
the early history of technical training. 
His subject was the “ Development of 
Technieai Edueation in the United 
States,” and we are indebted to the In- 
land Arehiteet and News Record for the 
following notes : 

The first school in the United States 
to give a course of engineering was the 
United States Military Academy at West 
Point. The first two students who 





me to another, placing in the end of a long wood- | was paid 1244 cents for his office work as well as field] Up to 1880 the word engineer conveyed to the minds 
ft one of these strips. The steel strip is forced | work, and in this way be could frequentiy more than] of the vast majority only the idea of a military officer. 


The phrase civil engineer had been but 
lately coined. In 1828 the Institution of 
Civil Engineers was incorporated in Eng- 
land, and when civilians assumed the 
title they incurred the wrath of the wili- 
tary men. In 1835 the Reusselaer Insti 
tute first resolved to form a distinct “ en- 
gineering corps.” receiving on graduation 
the **Rensselaer Degree of Civil Engi- 
neer.” As we have seen, their first class 
graduated in 1840. 

The School of Engineering of Union 
College, at Schenectady, New York, 
founded in 1845, was the second in the 
United States. The third was the Law- 
rence Scientific School, at Harvard, 
founded in 1846. The fourth, the Shef 
field Scientific School, at Yale, founded 
in 1847, nominally, but was not a live and 
active school until 1861. The fifth was 
the engineering department of the Uni- 
versity of Michigan, founded in 1882. 
The sixth, the Brooklyn Polytechnic In- 
stitute, founded nominally in 1845, but 
did not begin graduating until 1866. The 
Columbia College School of Mines was 
founded in 1868 and opened in 1864. It 
was the first school in the United Siates 
in which miving was taught as a science. 
Here the college course in mining en- 
gineering started in the United States. 

The Massachusetts Institute of Tech 
nology was incorporated in 1861 and te- 
gan operations in 1865. In 1868 the first 
class, composed cf thirteen, graduated. 

The first degrees in mechanical en 
gineering were conferred in 1868 by three 
institutions—Rensselaer conferring five, 
Yale one and Massachusetts Institute of 
Technology one. 

Stevens Institute was founded in 1876: 
its electrical course was instituted “in 
1880. Sibley College, Corneli, was found- 
ed in 1870 The first civil engineering 
degree was given in 1871. In 1875 the 
course in electrical engineering was in- 
stituted, as well as a course in marine 
engineering. 

The latest course in engineering is 
chewical engineering, which is given at 
the Massachusetts Institute of Tech- 
nology. 

—_—— ~~ +# 2 0+ oe ——- 


CUTTING TACKS 270 A MINUTE. Brussels a Seaport. 
“ Bruxelles Port de Mer” is the new 


graduated as engineers graduated there in 1802. The | pay his tuition. This, however, did not cause any loss! name for the capital of Belgium, says the Nautical 
wilitary academy continued to graduate the only en-| to his “ instructor,” because his services were charged | Magazine. The burgowaster signed a decree to this 
gineers in this country until 1840, when the Rensse-| at a rate of from $2 to $6 per day, according to the | effect at the beginning of last month in anticipation of 


laer Polytechnic Institute graduated its first class of | skill of the pupil. By this system the pupil learned | the contemplated ship canal. The present waterwa 


4 


thirteen civil engineers, being the first graduates in| much or little, as he chose. He asked such questions | by means of the Scheldt and the Rupel and Will 
civil engineering in any English speaking country. | as he pleased, and got such answers as he could, but | broeck Canal is 200 years old. The contract for this 


The Rensselaer Polytech- 


enlargement has now been 
signed and will provide for 








nie Institute was founded 
in 1824 by Stephen Van 
Rensselaer as a “School 
of Theoretical and Ap- 
plied Scienee.” In 1849 it 
Was reorganized as a gen- 
eral polytechnic institute, 
and it still devotes itself 
to civil engineering, divid- 
ing the course into general 
and sanitary engineering. 
The total number of en- 
xineering schools or 
schools giving engineering 
degrees, in 1889, was 
uinety-four. Previous to 
1802 engineers were self- 
‘aught, and from 1802 they 
Were either trained in the 
office of some engineer or 
craduated at West Point, 
Until recently in New 
England, and at present 
n old England, “students” 
' pupils were appren- 
‘iced, so to speak, to prac- 
‘icing engineers, This cus- 
‘om, however, has never 
revailed to any very great 
extent in the West. No 
‘rticles were signed by the 
‘ pupil,” buat he was sup- 
posed to pay $100 per year 
for three years to the 
ngineer in whose office 
© Was serving, and he 








navigation by vessels car 
rying 2,000 tons. There 
will be a depth of 21% feet, 
obtained not by dredging 
but by raising the water 
level, and there will be 
three locks. Although pro- 
visions are made in the 
stone works for the above 
named depth it is not con 
templated to exceed «a 
depth of 1849 feet at first. 
The waterway is to be fio- 
ished in five years, and the 
estimated cost is £14,000, 
000. At present the sea 
traffic of Brassels is not 
very extensive. 


— --—_=0-+ ge 


MINING SCHOOLS ID 
Russita.—The Russian 
Ministry of Public Instruc- 
tion has decided to esta!) 
lish mining schools on a 
large scale in the mining 
districts, especially in the 
province of Ekaterineslay 
The school will cover all 
branches of the subjeci, 
and the idea will be 
followed up to a con 
siderable development if 
the results are sufficiently 
encouraging. 








REMOVING SCALE FROM THE SHEETS IN MAKING TACKS. 
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Kiectric Heat tn Dental Practice. 
BY DR. LEVITT EB. CUSTER, B.5.. D.D.s., IN THE SOUTHERN DENTAL 
JOURNAL, 

Electric heat, when obtained by heating a condac- 
tor that does not oxidize, differs from other forms of 
heat in that it is without gas, noise, or odor, and 
on that account is of special value in dental practice. 
Blectric heat also differs from that obtained from 
other sources in that it can be controlled and regulated 
with the utmost precision. 

No case in dental practice, or in any other practice 
for that matter, calls for a blast of air exactly at blood 
temperature, so much as an almost exposed pulp. 
And no instrument so nearly meets this requirement 
as the electric warm air blast. With air at a constant 
pressure, which is carried over electrically heated 
wires at a constant heat, the air escapes from the 
syringe nozzle at a uniform temperature. The heat 
can be varied by the operator in three ways: by 
manipulating the air pressure, by altering the electric 
heat by means of the rheostat, or by varying the dis- 
tance of the syringe point from the cavity. Aftera 
little experience, the operator can dry out the cavity 
without the slightest pain to the patient, and, if the 
air has passed through a wash bottle of alcohol or any 
such agent, it carries its vapor with it. 

The cautery and electric root drier are both familiar 
to you, and are examples, on a small scale, of the heat- 
ing power of electricity. These instruments can both 
be successfully operated on the Edison current by 
throwing in about ten ohms resistance and taking off 
the cautery beat by what is known as a “shant” cur- 
rent 

The value of any heat for sterilization is duly re- 
eognized, and for some time I have been satisfactorily 
using the electric oven, raised not quite to the beat of 
withdrawing the temper of the instrument. The heat 
may be maintained all day long, and the cleanliness 
and simplicity recommend it, Gutta percha is soft- 
ened with accuracy, when placed on a soapstone slab 
resting on the oven, and the waste heat rising from 
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such form and arrangement of the wires that all parts properties and applications of electricity are just un- 
receive the same degree of heat. Upon the greed pees and the demands of dental practice of the fy- 
inner surface is embedded the electric conductor, just | ture will keep pace with, if not in the lead of, electric 
deep enough to be supported while so highly heated, ' progress. It is not a dream when I say the time is 
and yet to radiate its heat directly into the oven | coming when electricity will have its place on the den- 
cavity. The upper half is hinged to the lower, which | tal curriculum as mach so as materia medica or metal- 
automatically makes the electric connection upon be- _lurgy has now. No profession, science, or art has such 
ing closed. There are two openings throagh which the varied demands in its practice as dentistry, and no 
fasing process may be watched. These are placed at such | single agent more nearly meets these than electricity, 
positions that rays of light entering one will be reflected ea 
out by the plate through the other. This overcomes 
the intense glare of the heat, and at the same time A Convenient Homemade Barometer, 
brings the plate clearly into view, making it possible! In the Weather and Crops, published by the Illinois 
for an inexperienced operator to accurately determine State Weather Service, we find a short description of 
the degree of fusion. asimple instrument that serves the purpose of show- 
There are many other advantages offered by the ing approximately the changes that may be going on 


electric oven. ‘in the pressure of the air. The description reads as 


The source of heat being a noble metal electrically | foliows : 
heated, it will be readily seen that a heat is obtained| “Ifa large-mouthed glass jar—fruit or pickle jar 
| that is anlike any heretofore used for this purpose ; | will do—be filled about two-thirds full of water, and 
and sirice it gives rise to no product: of combustion, it | in it be placed, inverted, a smaller long-necked flask, 
is an impossibility to produce wat is known as| with mouth entering the water, the increasing or de- 
‘‘gassing,” and porcelain fused by this method not creasing pressure of the outer atmosphere will cause 
only possesses unusual clearness, but appears to be | the water to rise or fall within the flask. Clear, fine 
more dense, weather will be foretold by the water rising in the 

We can control electricity, and the opportunity is | flask ; stormy, wet, or bad weather by the water fall- 
now open for any number of automatic appliances to ing.” 
regulate the heat according to the porcelain treated.| The device thus explained will, undoubtedly, show 
I have, up to this time, devised a clock attachment to | variations in atmospheric pressure, and all the more 
the rheostat whereby the current is graiually raised correctly in proportion as the temperature of the air 
and cut off at aset time. Second, a fusible button of | within the flask remains stationary. If we wish to be 
porcelain placed in the oven at the time of fusing, | at all accurate, or if we wish not to be misled by the 
which rings a bell when the porcelain fuses. Third, ‘effects of changes of tem perature, we must either keep 
an electric thermometer, whereby the temperature of the temperature constant or :lse make a numerical 
the oven is quite accurately told by the riseof mereury allowance for the effect of its variations. If the tem- 
lin the tabe. And fourth, an ammeter, the swing of | perature within the flask rises 1 degree Fahrenheit, 











| whose arm is in proportion to the heat of the oven. its confined air will expand by ,}y of its volume, and 
the water in the neck of the flask will be pushed down 


bed a corresponding amount. On the other hand, if 
the atmospheric pressure should diminish by 0 06 of 
an inch below a normal pressure of 30 inches, the air 


The cost of operating is very small indeed. The 
oven, as now made, comsumes six amperes, which 
would be about two cents per fuse of thirty winates. 

In case a wire should burn out by accident, this 





the whole appliance is utilized for keeping water break in the carrent automatically cats the current | within the flask being slightly relieved of its pressure 


waru for the syringe. 


off, so that no farther damage is done, and it requires 


would expand by the z}, part of its volume, and the 


There are two processes in dental practice which call | but a few minutes to repair the break in a way that is water in the neck pushed down as before. In so far 


for absolute purity and uniformity of heat. Upon re- | 


cognizine the special fitness of electricity for meeting 
these conditions, | some years ago devised an appli- 


as good as new. 
| While the electric oven operates best when used 
‘on the Edison current, it is still very satisfactory on 


| 


auee for annealing gold thereby, and one more recent- | the 52 volt alternating, the 220 or the 500 volt cur- 


iy for fusing porcelain 

The heat produced by electrically heating a mat of 
eoiled platinum wire is the cleanest, most uniform, and 
most accurately controlled of all forms of heat. The 
cohesive property of pure gold is supposed to be de- 
veloped by heating to such a temperature as to drive 
off the gases condensed upon its surface, principal of 
which is ammonia. The aleobol and Bunsen flame 
are ordinarily used for this purpose, but who is cer- 
tain that better resuits may not be obtained by sub- 
jecting to a beat free from the products of combustion 
as well as to the danger of smoking and the exposure 


nally overcomes these dangers. The heat, being de- 
rived from electrically heated platinum, itself a noble 


rents. 

In the practical operation of the oven the procedure 
is very simple. The case is placed on’the tray in the 
lower section, and the upper is then closed down. The 
lever of the rheostat is placed on the first button, and 
‘heat for thoroughly drying out the case is quickly 

obtained. When the operator is satisfied that there is 


‘by pushing the lever to the right. If he allows two 
minutes to each button, it will require from twenty to 
| twenty-five minutes to reach the fusing point. If it is 
a crown or bridge, less tine may be consumed in rais- 


be fused in from ten to fifteen minutes by throwing 
the lever over more rapidly. In practice I do not even 
weasure off the time to each button, but fuse while I 


to unconsamed gases. The electric annealer effect-| ing the heat without danger to the case, and it may 
| 


metal, is absolutely free from gas of any kind. The 
heat is radiated from a mat of platinum coils and is 
quite uniform at all parts, so that the gold is not only 
thoroughly annealed, but is evenly annealed. It is 
impossible to evenly heat a piece of gold, held with 


‘am operating. From time to time, as it occurs to me, 
I throw on two or three buttons at a time, according 
as the interval has been, until I have reached the 
third from the last button, on which it is allowed to 


| 


a pair of pliers, over a flame of any kind. The thin|remain until I have three minutes in which to give it 


edges of the gold will be fused, while the part between 
the pliers will be searcely warm. The accuracy with 
which electric heat can be controlled also recommends 


its use forannealing. By means of the rheostat, any 
degree of heat tothe melting point of platinum may 
be obtained. From my experience with the electric 


annealer, however, | find that eohesion is developed 
at a moch lower degree than at first supposed, It is 
never necessary to heat even to redness, let alone 
fusion. The heat may be so low that the gold may be 
subjected to it for hours or for days, even, without 
any injury, and still be highly cohesive. 

Electrically annealing goid saves time ip many ways. 
The gold requires no attention, is ready for use at all 
times, and the heat not being high enough to take the 
temper from the plagger point, this instrument may 
be used to pick up the gold, thas saving the time of 
changing instruments. After six years’ use, I am free 
to sey that next in usefulness to the dental engine is 
the electric gold annealer. 

The latest practical application of electric heat in 
dental practice is the electric oven for fusing porcelain. 
From the time of Allen and Hunter, or from the very 
beginning of porcelain work, the question of beat has 
been a serious one, and the principal reason that con 
tingeus gum has not been more popular is the diffi- 
culty and uncertainty in the production of beat. The 
heating principle of the oven is an electrically heated 
platino-iridiam wire, or the gold annealer in the form 
of an oven. In using this new source of heat, I de- 
parted from the old muffied shaped oven toone more in 
keeping with this new agent. It consists of an apper 
and lower seetion, flask shaped, with an inner cavity 
auiply large enough to contain a set of teeth, and of 


my undivided atteation. The porcelain is just ready 
to drop into a fuse, and upon throwing on the last 
button the successive stages and degrees of fusion are 
clearly made out. 

In the first stage the porcelain is still in the powder 
form, and appears like snow; presently it begins to 
drop into a fuse, and the snow-like appearance changes 
into a dead, indistinguishable mass; the particles are 
now beginning to coalesce; gradually the surface, 
with all its inequalities, comes clearly into view, and 
presents aglistening appearance ; continuing the heat 
a moment longer, the porcelain becomes more liquid, 
and the inequalities of the surface assume a more even 
appearance. Since the eye can be brought so close to 
the plate with the electric oven, and since the plate is 


two sight openings, the operator is not guessing by 
the quantity of heat or the general appearance of the 
plate, but he is actually observing the different parti- 
cles of the porcelain itself; and for that reason the 
fineness of his fusing is always assured, and under his 
perfect control. When the desired heat has been ob- 
tained, the lever of the rheostat si thrown back, which 
euts the current off. At that very instant the heat 
begins to go down ; so that there is neither overfusing 
nor loss of brillianey iu the gum color. If it is the first 
or second baking of the case, the stoppers need not be 


but if it is the last fusing, after a few moments’ time 
has elapsed and the case has become a dull red, the 
stoppers should be inserted, and the case allowed to 
gradually cool. 

It would seem that electricity has given us all that 
we could ask for, and yet I am forced to say that the 





no more moisture present, he begins raising the heat | 


brought clearly to view by the arrangement of the | 


inserted, and the case can be taken out in a short time; | 


‘as wecannot rely upon the constant temperature of 
the air within the flask, we must therefore make an 
allowance of 0 06 for each degree of change. As this 

| apparatus is so sensitive to temperature, it may there- 
| fore be considered as a thermometer when the atwo 
spheric pressure is constant. In fact, this is known as 
| the first form of air thermometer which was used by 
‘the physician Sanctorius, who learned it from Galileo 
in 1596, and it was the study of the fluctuations of 
| this apparatus that contributed greatly toward the 
| discovery of the pressure of the air and the invention 
of mercurial barometers and the ordinary spirit ther- 
mometer. If one wishes to use this apparatus as a 
barometer, and needs, therefore, to know its tempera- 
ture correctly to within a degree, he will find it best to 
fasten the smaller flask and its long neck, or, still 
better, a long glass tube, permanently within the 
outer glass jar and fill the latter with water so that 
the whole flask is covered. A thermometer whose 
bulb is under the water will give the temperature of 
| the water and the air within it, and, if the water be 
well stirred, all will have the same temperature. 

An early modification of this simple barometer was 
for a long time manufactured by expert glass blowers 
in Florence, and was called the Florentine experiment. 
In this arrangement the inverted flask was made quite 
small, and weighted so that it floated freely like a 
/small balloon in a jar of water ; when the temperature 

of the water rose, or when the atmospheric pressure 
diminished, the air within the flask expanded and the 
density of the balloon diminished, so that it rose to 
'the surface. If, however, the glass flasks are hermeti- 
|eally sealed so that the air within them cannot expand 
and change their density to any extent, then, if the 
'water in the jar becomes warmer, the flasks will de- 
'seend, because their own density will then be greater 
than that of the water. If, again, the open mouth of 
the jar be hermetically sealed, inclosing air above the 
water, we have anew condition, viz., the external at- 
mospheric pressure bas no longer any influence, while 
the changes of temperature have a twofold influence : 
| by expanding the water its density is diminished, but 
by expanding the air above the water the quasi-atmo- 
spheric pressure within the jar is increased. These four 
combinations, namely, closed or open flasks floating 
in closed or open jars of water, formed what are known 
as the Florentine and the Stuttgart experiments with 
the Cartesian divers, and the phenomena that they 
exhibited were widely discussed by Europeans in the 
seventeenth century.—Monthly Weather Review. 


——->-e- > 


Our Needs for Coast Defense, 

Gen. D. W. Flagler, Chief of Ordnance, has ap. 
peared before the Committee on Coast Defenses and 
has stated that about $59,000,000 would be required to 
furnish the guns, mortars, and all that is required by 
the Ordnance Bureau to complete the defenses of the 
twenty-eight ports for which projects have been ap- 
proved, including the fortifications on Puget Sound. 
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¢ UNDERGROUND TROLLEY STREET RAIL’ /AY IN’ 
(NEW. YORK CITY. 
‘he Metropolitan Traction Company, of this city, 
ving organized and put in operation their highly 
eloped cable traction system, has now gone a step | 
‘her and installed an underground trolley system 
part of its line, with the double view of work- 
- the portion of the road now equipped there- | 
-h by electricity and of extending it in the near’ 
ure to other portions of their line. 
Mor some reason the idea of an underground trolley 
tem bas been considered almost impracticable. | 
» to the present time the Buda-Pesth road and a short 
e known as the Port Rush road, near the Giant's 
.useway, in Ireland, are the only two roads which 
ve actually employed an underground electric trol- 
vy suecessfully for any length of time. Great diffi- 
‘ity has been feared from the entrance of dirt, 
oisture, snow, ete, into the conduit, destroying 
<ulation, bringing about the formation of ares, 
ud invelving other troubles. So true is this that a 
number of ingenious systems for avoiding these trou- 
ies have been devised and have been operated with 
ore or less success experimentally, although they, 
naturally, are more complicated than the simple open 
eonduit. The Metropolitan Traction Company has 
ulopted the system of the General Electric Company, 
which is distinguished by great simplicity, depend- 
ence being placed more upon perfection of construc- 
tion than upon any especial design for its protection 
from interference with its general working qualities. 
The conduit proper is of the typical construction used 
for the eable roads, This construction has been fcl- 
lowed with the object of supplying a conduit fora 
cable if the electric system should prove unsuccessful 
or undesirable. Through the conduit on each side 
the contact bars are carried by hangers. The contact 
bars are connected laterally with feeder wires placed 
just under the outer shoulder of the iron casting. 
In the more recent portions of the installation, the) 
feeder bar is a wrought iron pipe 144 inches interior’ 
diameter and 2 inches exterior diameter. The pipe is 
inserted in 30 foot lengths and bonded at the ends 
with copper wire connections, bolted into the hanger 
slots. These pipes can be seen in our view of the cross 
and longitudinal section of the conduit and also in Figs. 
2and & 
The hangers, of one of which we give a section, | 
Fig. 2, depend upon a porcelain cup for their insula-| 
tion, which cup is corrugated inside and ovt, and sits | 








through these pass copper conductors insulated with 
mica and tape wrapping (Fig. 5), one conductor for 
each contact shoe. Between the ends of the conductors 
and the shoes the connection is made by safety fuses, 
so that if too much current is put on, the burning out 
occurs at this point. 

At the present writing the system cannot be called 
experimental in the usual sense, as it has operated with 
uniform success for nearly an entire winter, as well as 
during the less trying summer weather and the line 
isin daily operation and gives the greatest satisfac- 
tion. The Columbus and Lenox Avenue line is oper- 
ated from a power house at 146th Street near Lenox 
Avenue. Here there are installed two multipolar 
dynamos, class B, of the General Electric Company, 
which at one hundred revolutions give a pressure of 
300 to 330 volts each with an output of 1,200 amperes, 
but in practice they have been speeded up to nearly 
150 revolutions, raising the voltage to 525. For each 
dynamo there is installed a 1,000 horse power cross 
compound Allis engine with Corliss valve motion, ex- 
hausting into the open air. To supply the engines 
there are two Babcock & Wilcox boilers, each con- 
taining 100 four-inch tubes 18 feet long, with 42 inch 
drums 4¢ inch thick and 23 feet long and capable of 
working at 180 pounds. At present cars are run by 
electricity on this division from below One Hundred 
and Sixteenth Street on Columbus Avenue to Lenox 
Avenue and One Hundred and Forty-sixth Street, but 
ultimately it is proposed to extend the electric system 
to other roads in the city. The Eighth Avenue road 
is the next one of the old roads to be equipped. It 
has been found that the conduits do not accumulate 
dirt, that the loss of current is not worse than on an 
overhead trolley, and the conduit has proved to be 
practically self-cleaning, requiring to be swept out 
perhaps two or three times in a year, the natural 
flushing of the rain doing the greater portion of the 


‘cleaning. It is made, of course, self-draining. 


Fig. 4 is a cross section of the conduit drawn to illus- 
trate the relation of the cable and electric systems. It 
shows where the working and idle cable in the cable 
traction system are situated, and gives the position of 
the parts of the electric system very clearly. 

Manholes are placed along the line, never less than 
250 feet apart. At them are placed sewer connections 
for carrying off rain water. Over each insulator is a 
handhole beneath the street paving blocks easily 
reached by raising a few stones. 

Each car is provided with two 25 horse power motors, 


into a correspondingly corrugated cast iron cup, re-| with electric heaters and electric lamps, including 
ceiving in its central aperture the iron hanger rod, all | headlight. 

being secured together by cement. To the lower end | oA very noticeable feature about the operation of the 
of the hanger rod a socket is bolted, and to this the ears is their smoothness of operation. They start 
pipe, in its turn, is bolted, the end of the bolt in the | without the jerk which is so pronounced on the cable 
pipe passing through a slot 15g inches long in order to | roads, and the extension of the system to other roads 
provide for expansion and contraction by heat and of the city will be a decided improvement on existing 


cold. The head of the bolt is so shaped that it can be 
introduced into the slot, when by a revolution of 90° 
the bolt is secured to the pipe as shown in our cut, | 
Fig. 3. The hanger bar is 1!¢ inches thick and 9 inches 
long, and the lower semicircular socket is attached to 
it by aswivel joint. This is the construction practi-| 
eally settled upon definitely, subject of course to_ 
minor changes if anything better can be evolved. 

The electrical contact apparatus, termed the “‘ plow,” 
is attached to the car body and is built up of sheet 
steel, with wood and fiber insulation, its form gen- 
erally being a parallelogram. When it is remembered 
that the slot itself is only 34 of an inch wide, it will be 
seen how accurately the plow has to be constructed to 
correspond thereto in size. Its shank is 7 inch in’ 
thickness, giving a clearance of a little over 14 of an| 
inch on each side. To construct the shank two sheets 
of steel 144 of an inch thick are bolted together, and in 
the center and at the ends a central shoulder and end 
pieces are inserted for keeping them 14 inch apart, 
thus providing two passages between them of this 
width and 8 inches long going all the way down. | 
This shank is 914 inches wide, and descends well into 
the conduit. On each side of the lower portion of 
the shank are carried the contact shoes, which are 
seen in various views in our cut, especially in Fig. 5. | 
These are castings, each being 414 inches by 2 inches, | 
and % of an inch thick. A single shoe is used on 
each side, although as many as three on a side have 
been used experimentally. They are carried by sheet 
steel springs 234 inches wide, which press them out- 
ward from the plow frame, as shown in Fig. 5. Under 
the influence of these springs they are pressed against» 
the conductors with a pressure of about 7 pounds. 
The upper ends of the springs are clamped in place by | 
bolts, wooden blocks and fiber sheet being used to in- 
sulate them from the plow frame. 

The exact disposition of these parts is seen in Fig. 5, 
The springs are held in place by compression and by 
the hooked upper end, which enters a mortise in the | 
wooden block. The fiber sheet is shown directly back | 
or to the right of the detached spring. The same cut | 
shows a heavy sheet of fiber descending down from the | 
plow shank and between the springs to prevent any 
possibility of a short circuit. We have spoken of the! 
channels that extend through the shank of the plow; 











systems. The system is interesting also as not using a 
return grounded circuit, so that electrolysis of water 
and gas pipes will be avoided. 
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The Non-refillable Bottle. 
Bonfort’s Wine and Spirit Circular of January 10 
contains an exhaustive article on the above vexed ques- 


‘tion from the pen of a writer who signs himself J. C. 


G. It opens with the remark that “for many years it 
has been the general belief that there has been sys- 
tematically practiced a fraudulent custom of substitut- 
ing an inferior grade of liquors in bottles originaliy 
containing a superior brand, resulting detrimentally 
to its reputation, aside from probable serious financial 
loss to those whose output is deservedly in good re- 
pute.” 

It is recognized by the trade that the only effective 
way to prevent this fraud is to provide some mechanical 
device within the bottle which shall make it practically 
impossible. A whole army of inventors have spent 
much time and money in the attewpt to provide this 
much-needed device ; but at the present time there ap- 
pears to be no such bottle in the market as meets all 
the necessarily exacting conditions laid down by the 
trade. 

“There have been so many devices submitted for 
approval, and invariably objected to for one reason or 


another, that the trade seems weary of being im- 


portuned, and it is gradually beginning to consider the 


idea impracticable and to regard inventors as ‘cranks ;’ 


while the glass manufacturers, having been surfeited 
in the matter of making trial samples, are free to ad- 
mit they prefer not to be troubled by such work, and 


‘if they can be prevailed upon to do the work at all, 


they do it at their own convenience, which may mean 
a delay of weeks or months.” 

It is necessary that the iaventor, in seeking to pro- 
vide a non-refillable bottle, should have a perfectly 
clear conception of every detail of the conditions which 
his invention is expected to meet. As the matter 
stands, it is difficult for him to tell just exactly what 
the requirements of the trade are. He is informed : 

‘ First, that the present shape of bottles must not be 
materially changed. 

“ Another tells him that this is not a material objec- 
tion, provided the result is accomplished. 


119 


“Second, if any liquid whatever may be introduced 
into the bottle it is fatal, as showing it way, in time, 
be refilled. 

“ Another says if it takes ten or twelve hours to refill 
it, it is practicable. 

“Third, the cost must not exceed one cent. 

** Another says five cents, 

‘* Fourth, a perfect device in all respects is easily de- 
stroyed by boring the bottle, refilling it, and stop- 
ping up the hole, which may be readily concealed. 

“ Another says that is no objection, as it would be 
quite as readily discovered as though a different bottle 
were used. It would require an artist in the glass line 
to do it so cleverly as to avoid detection ; and it is rea- 
sonable to suppose few, if any such, would be found in 
the business. 

“ Fifth, it must be impossibie to extract the device 
from the bottle. 

“Another says, provided the effort to extract it 
shall shatter the device so that its reinsertion, as a 
whole, is rendered impossible, such broken condition, 
or its utter absence, would be patent indication of the 
attempt or fact-of refillment ; especially after the public 
were aware that such a device had been adopted as 
part of the bottle.” 

It is pointed out that such contradiction is be wilder- 
ing, and discourages invention at the very outset. The 
trade owes it to itself to “formulate certain quaiifica- 
tions,” which may be easily recognized by inventors, 
and by which any new device shal! be judged. 

In regard to the change in the shape of the bottle, if 
it is the attractiveness of the particular bottle that sells 
the goods, the advantage gained does not warrant the 
change ; but if it is the quality of the goods, it does, 

If it will take not less than ten or twelve hours to 
refill a bottle, it is “practical as to that feature, be 
cause an appreciable percentage of substitution is oc- 
easioned by laziness,” and the vast me jority would give 
up the practice if it consumed so wuch time. 

The cost of the non-refillable bottle should not be 
measured by that of the ordinary kind. If its cost be 
anything less than the cost of the present bottles, plus 
the present loss due to their refilling, it is practical in 
regard to this feature. 

As against the statement that it would be an easy 
matter to bore a hole in the bottle, refill it, and seal ii 
up again, it is urged that : 

“The easiest way to convince one’s self that this ob- 
jection is an error is to take the necessary tools and bot 
tles to any dealer, show him how to do it, and see how 
long it will be before he can dc it socleverly as to avoid 
ordinary observation. He would rather give up the 
practice’of substitution. Now, whether such a hole were 
sealed with glass or by the paper iabel, it would be 
readily discoverable by agents; who, knowing that 
there was but one way to refill it, would always look 
carefully for such evidence ; and, if found, it would be 
tangible evidence of the attempt at, or fact of, refill- 
ment.” 

The features which the trade demand as essential 
are summed up as follows: 

First, the bottle must be made of a material that 
will in no way taint the liquid. This precludes metal, 
rabber, celluloid, leather, etc., and limits us practically 
to glass. 

Second, its operative parts must be protected so that 
they may not be interfered with, or made inoperative 
by means of wire or other instruments. 

Third, it must be impossible to refill the bottle by 
submersion, or by shaking it so as todisarrange its ope- 
rative parts, or by forcing the liquid through the de- 
vice by pressure within any reasonable time. Of 
course if it can be so constructed as to absolutely pre- 
vent the introduction of avy liquid whatever by said 
means, it is most desirable ; but if, on the other hand, 
it shall require such a length of time to suecessfully 
refill it as to preclude the probability of such attempts 
in the vast majority of cases, the device may be con- 
sidered meritorious; but it remains for the trade to 
express itself on this point. 

Fourth, the exit of the contents must be compara- 
tively free and not seriously impeded. 

A $2,350 Dog. 

A record price for a dog was realized recently at the 
Birmingham Dog Show, at the customary sale by auc- 
tion of dogs which had been claimed at catalogue price 
by two or more persons. Mr. R. 8. Williamson's St. 
Bernard, Lord Hatherton, a young dog born in Feb- 
ruary last, which is said to be the best St. Bernard 
ever exhibited, was catalogued at $1,050, but, after a 
spirited bidding, the dog was disposed of for $2,350 to 
Mr. Joseph Royle, of Manchester. 

————uc@o@r-orso-———— 

THE suspension bridge at Niagara Falls is to be re- 
placed‘ with a steel arch bridge, wholly contained with- 
in itself, which will consist of a main arch span 840 feet 
long and two shore spans, that on the American side 
to be 190 feet long and the span on the Canadian side 
210 feet in length. The arch span will consist of an 
open parabolic rib 26 feet in depth, with a rise of 105 
feet at the center. The roadway will be 46 feet in the 
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CHASE'S ELECTRIC CYCLORAMA. 

Despite their artistic value and the great cleverness 
employed in their construction, the most beautiful 
panoramas have got beyond the limits of success. 
Ceding to the taste of the day, one has been converted 
into a cireus, another into a skating rink and still an- 
other into a bieyele track. 

The invention that we are about to describe in a 
general way seems destined, if the hopes of the in- 
ventor shall be justified, to bring panoramas into 
fashion again and to assure them, in the future, new 
success and a less ephemeral existence. 

The idea of Mr’ Chase, a resident of Chicago, who 





has been working several yearsin the improving of 
his apparatus, turns to account the most recent pro- 
gress and discoveries in the way of panoramic photo. | 
graphy, projection apparatus, electric lighting, kineto- | 
scopes, kinematographs and all other systems that per- | 
wit of faithfully representing the phenomena of motion | 
and life, as well as landscapes and views of inanimate | 
objects. 

The possibility of causing a large number of etows| 
to pass before the spectator within a very limited | 
space of time, and of imparting life to them at will, | 
gives a cyclorama a true animation and a remarkable 
diversity that is absolutely lacking in ordinary pano- 
ranaa, 

Mr. Chase utilizes an ordinary panorama, but one 
in which the spectators stand upon the floor of a} 
cylindrical chamber 100 feet in diameter and 30 in| 
height, upon the wails of which are thrown photo- | 
graphs placed in a projection apparatus suspended 
from the center of the ceiling, after the manner ofa 
chandelier. 

in Fig. 1 we give a general view of the panorama as | 
conceived by the inventor, and as it was realized upon 
a smaller scale in 1894, with experimental ap- 
paratus, at the Chicago Fire Cyclorama. Fig. 2 
shows the projection apparatus in its entirety. 
Fig. 3 exhibits the mode of construction of the 
suspended platform upon which are situated the 
operator, the projection apparatus, their carriages 
and the electric lamps that light such apparatus. 

It will be anderstood that votbing is more easy 
than to convert an ordinary panorama into an ° 
electric cyclorama. It suffices to paint the back 
canvas white and to suspend Mr, Chase’s projec 
tion apparatus in the center of the hall. 

The apparatus, suspended in the center of the 
panorama by a steel tube and guys of steel wire 
(Pig. 3), is 8 feet in diameter and 10 in height. 
The operator stands in the center upon a circular 
platform, and is surrounded by an annular table 
supporting carriages, upon which are 
mounted the projectors, lanterns, kinetoscopes, 
kinematographs and all the arrangements neces- 
sary for imparting life to the scene and producing 
the transformations. 

Each projector is supplied by a special electric 
lamp, and the conducting wires that lead the 
current pass through the suspension tube. The annu- 
lar table carries the commutators and the rheostats 
through which the light is regulated according to the 
effects to be produced 

The projectors are provided with iris diaphragms 
that permit of obtaining vanishing effects, and night, 
auroral or twilight ones. These projectors, eight in 
nuuber, are double, thus permitting of the prepara- 
tion of a view and focusing it while the spectators are 
looking at another. The change of pictures is not 
effected until everything is 
well regulated. 








eight 


Very accurate regulations 
of the carriages that support 
the projectors permit of per- 
fectly adjusting the 
and of bringing them to a 
focus in order to obtain the 
continuity necessary for an 
iusion. The eight 
photographic views that pro- 


views 


positive 


duce a panorama 300 feet in 
circumference and over 30 in 
height together, about 
seven feet in length and eight 
inches iu height. 


are, 


The rays emanating from 
each of these projection ap- 
paratus are such that they 
would not a 
frame fixed to the lenses and 


overiap, did 


carefully regulated once for 
all suppress those parts of 
that would en- 
upon another 
without such precaution. 


the views 


croach one 


When the immovable pano- 
rama is well 
possible at 


regulated, it is 
will 
such or seach a part by pro 


to animate 
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clouds, moon light effects, ships in motion, naval | terested those whose privilege it was to be present 


battles, ete. 

Upon combining this apparatus with the Edison 
kinetoscope or the Lumiere kinematograpb, it would 
be possible to impart life to a street by projecting 
upon it the passing of a procession, the march of a 
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THE OPERATOR AND PRO- 








FOR 





Fig. 3.—PLATFORM 


JECTION APPARATUS SUSPENDED IN THE CENTER 
OF THE HALL, 








| on its last act.” 


| very well. 





thereat. 
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The Terrors of a First Night. 

The Cornhill Magazine gives the following graphic 
account of the anxiety attending the introduction of 
a new play to a critical audience : 

There is a passage outside our stage door, and there 
I go fora waik. It is perhaps fifty yards long, and up 
and down it 1 trudge like a convict taking exercise in 
a prison yard. The gallery door opens on to it, and 
higher up there isa slit for passing scenery through 
that looks down on to the stage. Some of the scene 
shifters stand there looking in ; hot gusts of air and 
the voices of the actors rise up through it. But from 
the front of the house absolute silence ; neither laugh. 
ter nor applause, nor any sign of existence what- 
ever. For any sound that rises, so far as I can judge 
at present, the third act might as well be played to 
empty benches. Up and down the passage I dolefully 
trudge, supported by one of the company who feels 
for my misery and apprehensivn. We talk gravely of 
everything but the piece; he tells me of his early 
career and struggles, and I listen sympathetically. 1 
feel inclined to tell him something of mine, but con- 
clade that after all he is seeing somethi: g of them for 
himself. Another joins us and observes solemnly, “I 
need scarcely tell you that your play depends entirely 
Iam much indebted to his penetra- 
tion, I’m sure; I reply mournfully that I know that 
Most plays do. 

As the act draws to its close one or two people.slink 
out of the gallery door. It’s all over, I feel; let me go 
home and go to bed—let me try and forget I ever was 
mad enough to think the wretched thing was going to 
be a success. But my good friend takes me kindly by 
the arm and says that the act is ending, and we 
had better go down on to the stage. Exactly 
like the chief and most inconsolable mourner at a 
funeral, I go down the stone stairs and shuffle 
along the sloping side of the stage among people 
who make way for me, and at whom I dare not 
look. I feel a hundred years old, a broken man, 
that I shall never get over it. I gotomy old 
place at the wing, and find there the master car- 
penter, who is smiling. Very strange, but even 
as I go to my place I am at once conscious of the 
presence of the old grateful fluid sympathy and 
interest 1 felt so strongly during the first act. 
There it is back again, waking the footlights 
burn the brighter, vivifying as with a gas the 
wholesecene. 1! Know instinctively by its presence 
that the last act is all right —that it has more 
than pulled us through, though at present the 
applause has not begun. As the curtain falls and 
is raised again and again, the master carpenter 
bends forward and listens. ‘“‘That’s all right, 





Fig. 2.-THE PROJECTION APPARATUS. 


sir,” he says confidently. “I’ve seen so many 
first nights, and always know when the applause 
is genuine. That’s all right, sir: you take my word 


regiment, ete. It was in August, 1894, that Mr. Chase’ for it.” And so it seems, for the company are all called, 
made his first experiments at the Chicago Fire Cyclo- and 1am called, I have a vision as I bow of a house that 


rama. 


height. 


most of these details are borrowed, this preliminary 


A panoramic photograph 4 inches in height | seems all in white standing ap and clapping. 
and 82 in length was projected cycloramically upon a to me somehow like Martin’s picture of “ The Plains 
cireular sereen 156 feet in circumference and 15 in of Heaven,” with all the long rows of angels. 


It looks 


The ap- 


| plause continues when the curtain is finally lowered, 
According to the Western Electrician, from which | and some one from the gallery calls ““Spee-eech !” No 


ove responds to the invitation, and we are free to go 


experiment, although crude and not carried cut in home to bed, with the happy consciousness of having 


adequate proportions, much surprised and 











in- | all of us scored a success—author and actors and even 


the master carpenter. As I 
go home across Trafalgar 
Square in the clear still night 
I cannot help thinking of the 
wany pens scribbling away 
at that moment in the news- 
paper offices, nor can I keep 
myself from speculating, with 
a certain sickening apprehen- 
siveness, as to what they are 
all going to say. That is one 
of the many trials and terrors 
of the theater—that your first 
nights are neverover. There 
is the terror of the play itself 
—whether it is going to suc- 
ceed or not with the audience; 
then comes the fear of the 
morning papers, and then the 
evening, and then the week- 
lies, each bringing its own 
particular load of apprehen- 
sion. 

mene ee 

DuRING 1894, 3,315 patents 
relating to electricity were 
granted in Great Britain, the 
United States, and Germany. 
Of these 1,130 were British. 
being one-twentieth of all 





psig nae eeaee ore British patents, 1,704 were 
pam Nb - — Panam Somat American, and 481 were Ger- 
mstances, MOVINg e Fig. 1—GENERAL VIEW OF THE CHASE ELECTRIC CYCLORAMA. C man, 
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tween the Black Sea and the Caspian, most of which | baled out, and the wells are much Jarger, being some 
has been but imperfectly explored, while only a small | times of a surface diameter of 24 inches. The yield of 


specially in its construction and arrangements | fraction of the known highly productive territory has| some of these wells has been so enormous as to seem 


been commercially worked. During 1894 the wells| almost incredible. From one well sank in 1886 the 





TAYLOR’S LIFEBOAT. 
lifeboat shown in the illustration is intended 
" ring provisions;-water aud clothing, to be car- 
+i use in ease a vessel has to be abandoned at 
st it has been patented by W. 
 -aylor, of Narragansett Pier, 


The boat is divided for its 
length into two parts by the 
| ind eenterboard box, the for- 
f which extends from the bot- 
f the boat up to the second 
| » or floor, the centerboard 
xtending still higher. By this 
on the boat, under the floor, 
nverted into two watertight 
tartments, which are filled with 
ht metallic tanks, all of which, 
nt the tanks at the ends, are 
ded with caps screwing into 
rs in the floor of the boat. 
T),.e tanks are adapted to be used 
for provisions, water, clothing, ete., 
if need be, on naval vessels, 
ammunition. This boat may 
} Lupehed in any shape, as she 
kly frees herself of water 
through valves in the sides of the 

rboard box, and is therefore 
if righting and baling. The 
tanks answer also for the purpose 
f keeping the boat from sinking, 
if it should get stove. The center- 
board box is strengthened by cast- 
ings held by bolts passed through the keel and by stay 
rods, while the metal centerboard, which is adapted to 
be readily raised and lowered, bas vertical slots to cor- 
respond with the castings, making the entire construc- 
tion very strong. The boat has been approved by the 
board of supervisors of steam vessels. 

pe ae ea eee 
BAKU AND ITS OIL WELLS. 

The accompanying engraving, for which we are in- 
debted to Globus, gives us a very good idea of such 
a fire as sometimes occurs in the naplitha spring re- 
vion near Baku. The danger of fire in this region 








TAYLOR’S LIFEBOAT. 


duction in the same year in the United States being | 


50,000,000 barrels. Besides this the production from 
other districts in Russia was considerable, the area o1 
oil territory being officially estimated at 14,000 square 
miles. There are also many evidences of oil and na- 
tural gas strata beneath the Caspian Sea, to the east 
of which the territory is rich in ozokerite, or natural 
paraffin wax, which has within recent years found an 
important use as an insulator for electric wires. 

In the oil districts of Russia the wells yielding the 
most oil are allless than 800 feet deep, vielding oil gen- 
erally in the form of a fountain or so that it may be 


jnhear Baku produced 38,000,000 barrels of oil, the pro-| flow reached 2,750,000 gallons a day before it was con 


trolled by the engineers, on the 
fifteenth day, and from the largest 
well yet known, sunk in 1893, the 
flow for the first few days exceeded 
4,000,000 gallons per day. 

The Russian oil differs largely 
from the American oil, the latter 
producing about twice as much 
kerosene or lamp oil as the Rus- 
sian, while the Russian oil in ordi- 
nary lamps gives a smoky flame. 
This, however, may be corrected 
by lamps designed especially for 
its consumption, and affording a 
more perfect supply of air to the 
flame. The residuum of the stills 
is also well adapted as fuel. All 
the oil produced in the Baku region 
for foreign use has now to be trans- 
ported by rail to Batoum on the 
Black Sea, a distance of about 400 
wiles, and with railway facilities 
none of the best. 

The relative capacity of the Rus 
sian and American supply was 
touched upon in a recent oumber 
of the London Engineering as fo} 
lows : 

*‘Now that the adequacy of the 
Russian supply, in face of an evident falling off of 
the American production, bas been shown, and the 
probability that ere long we must still further have 


|to depend on Russia has been indicated, it is of im 


portance to consider what steps should be taken by 
the Russian producers to render their oi] more readily 
available to users in this country. For ase as fuel, 
the Russian astatki—the residuam from their stilis 


jafter distilling off the lizht naphtha, lamp oil, and 
lubricating oils—is sufficiently well known to insure 


its employment when sufficiently cheap to replace 
coal, or in cases where liquid fuel ean be more readily 


used, but the principal 





»s» great that every 
precaution is taken; 
swoking is prohibited, 
and the lamps used 
during night work are 
carefully closed, but in 
spite of all this there 
is an oceasional confla- 
gration. Some time 
ayo a fountain of naph- 
tha shot up suddenly, 
carrying with it many 
stones, which destroyed 
the electric lamps, and 
in a minute the whole 
column of naphtha, ex- 
tending to the heavens, 
had taken fire. No 
earthly power can do 
anything to stop such 
a fire; water would 
only give fresh power 
to the flames. All day 
the clouds of thick, 
black smoke rose, cov- 
ering everything in the 
neighborhood and mak- 
ing it seem like night, 
until the fire had de- 
voured all that it could 
find to feed upon. The 
wooden planking over 
the excavations is cov- 
ered with earth and 
sand to prevent such 
tsualties. 
‘he crude naphtha is 
irried from the reser- 
ors, the largest of 
whieh ean hold 6,C00,- 
") poods (216,000,000 
hounds), in pipes to the 
Black City,” where 
we find a whole forest 
' smoking chimneys, 
‘he buildings, streets, 
frees, men and animals 
re covered with soot 
nd smoke, The work- 
ops and refineries ex- 
end far along the shore 
| the Caspian Sea. 
The oil fields of which 
‘aku has thus far 
en the principal cen- 
extend for a dis- 





nee of 700 miles be A FIRE AT THE NAPHTHA WELLS NEAR BAKU. either.” 


+ 





| field tes in the lamp 
. oi), and the only means 
of insuring its use is 
the introduction of 
suitable famps suffi 
ciently easy to manage 
and, above ali, suffi 
ciently low in price to 
bring them within the 
reach of the masses, 
Such an innovation is 
by no means impossible 
of realization. It was 
found possible in the 
sixties, when American 
petroleum commence | 
to displace the colza 
and other oils whic! 
were previously in use 
and would probably bi 
still more simple at the 
present time, when less 
prejudice has to le 
overcoine. \ 
“The perfect organi 
zation of the American 
producers bas hitherto 
had the effect of secur 
ing to them the prin 
cipal markets of thi 
world, and it would be 
difficult to organize an 
other trust having anys 
thing like the wealth 
and power enjoyed by 
the Standard Oil Com 
pany of America. Even 
they, however, cannot 
coutrol the market in 
the face of a constantls 
falling supply of the | 


raw weterial, and a well 





arranged attempt n 
the part of the Russians 
eould searcely fail to 


give them a largely in 





ereased outlet for their 
enormous supply. Even 
the agreement which 
has so often been r 

ported as about to be 
signed between these 
great rivals would be 
by no means a false 
step on the part of 
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Traneatiantic Passenger Traffic. gers 40 percent were carried by British-owned steam- 
With steerage rates of 35s, to 42s. for the passage | ers and 30 per cent of the emigrants.— Engineering. 

from this country to the States, and correspondingly + Oe 
low rates for the second class cabin berths, one would The New East River Bridge. 
have expected a large accession to traffic in 1895. The| Chief Engineer L. L. Buck, of the new East River 
official returns issued lately show an improvement | Bridge Commission, has forwarded to the War Depart- 
on the abnormally low total of the previous year; bat | ment, at Washington, for approval the preliminary 
when comparison is made with normal years, the total | data of the proposed bridge, showing the clear height 
of 96.558 cabin and 258,560 steerage passengers is| above mean tide and the encroachment of the piers 
found to be less in the one case by 25 per cent and | upon the river. On the Williamsburg side the bridge 
in the other by 38 per cent. Five years ago there will land about two blocks above the present Broad way 
were 144.178 cabin and 871.503 steerage passengers, | Ferry house, and on the New York side the approach 
and in the following year—when the Chicago exhi-| will be between Broome and Delancey Streets. Mr. 
bition was open—the nambers were still higher, but | Buck's report to the commissioners, which was 
since then the totals have dropped, although, as we | adopted on January 29, favors a six track bridge, with 
have said, there was in 1895 an improvement of 4,000 | two elevated tracks in the middle and two trolley 
eabin and 70,000 steerage passengers on the figures of. tracks on either side. The total width is to be 118 feet, 
is. We must, therefore, assume that the induce. | and to accommodate the roadway and walks it will be 
ment of low rates has been counteracted by the strin- | necessary to place them over the railways instead of 
geney of the immigration laws, perhaps, also, by the | on the outside of the trusses, as originally proposed. 
less satisfactory views entertained as to labor pros-| Mr. Buck thinks this can be done without exceeding 
peets in the immediate future in the States. Even | a live load of 10,000 pounds per linear foot, but he will 
two years’ figures, however, cannot be taken as indi- | raise this amount by 20 per cent to provide for future 
eating any tread, and we mast, therefore, confine our | contingencies. The scheme contemplates a loop ter- 











consideration to the steamship working. The reduc-| minal at each end for the car lines, 


tion in passengers is mostly from the Continent, for| It is suggested that the park commissioners and | 
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Prof, Herkomer’s New Art, 

On the afternoon of January 28, at the rooms of the 
Fine Art Society, in London, Prof. Herkomer, R.A. 
gave a demonstration and explanation of his * New 
Black and White Art,” says the Evening Post. Prof. 
Herkomer spoke as follows : 

The black and white art, which I now present to 
painter and public, is new from nearly all points of 
view. It is patented under the definition of ‘‘an im- 
provement in artistic printing surfaces,” and not the 
least part of the novelty lies in the fact that this 
“printing surface” is the result of a peculiar treat- 
ment of an artist’s painted handiwork. Thus, prob- 
ably for the first time, the painter has it in his power 
to do black and white work, diffusible by the printing 
press, without departing from his accustomed methods 
of work, for I give him * paint” to manipulate with 
the “brush.” He has nonew technicalities to acquire, 
such as are needed for the production of various forms 
of engraving—technicalities that have hindered many 
an artist from taking to ‘‘plate work.” I will describe 
the working of this new invention. 

First, then, on the polished surface of a copper plate, 
which is coated with silver, the artist paints his pic- 
ture with a thick black pigment resembling printer's 
ink. In the production of this painting he uses brush- 


the companies who have experienced distinct de- 
creases are chiefly those sending ships occasionally 
from different ports. The regular liners have not suaf- 
fered to the same extent. The withdrawal of the oc- 
casiona!l emigrant steamer is shown by the fact that 
only 792 trips were made to New York in 1895, as com- 
pared with 879 in 1894 and 975 in 1893. Thus the num- 
ber of cabin passengers per steamer last year was 122, 
as against 105 and 125 in the two previous years, while 
the number of steerage passengers per ship was 326, as 
against 214 and 374. 

The revenue per ship might have been almost the 


| other interested parties be requested to **eo-operate | es, leathers, stumps, dabbers, pointed bits of wood, 
| in the removal of all buildings for the length of the\ his finger tip, or anything, in fact, that will enable 
| bridge approaches, for the purpose of making small ‘him to get the desired effect. So far, you will note, it 
parks of the land not occupied by these approaches.” | is a positive process, requiring, therefore, no reversion 
| It is ealealated, as regards the trolley lines, to run | of the subject on the plate—an inestimable boon to the 
| the cars across the bridge singly or in trains made up| artist. Although the farther development of the pro- 
'of a motor car followed by three or four trailers. cess requires that the ink shall remain wet, the artist 
| As soon as the general plans sent to the war office| need in no way hurry himself, as the ink I have invent- 
bave been approved, the full working details of the|ed for this method of work practically never dries. 


bridge will be prepared. 
Ee 
Preservation of the Palisades, 


same as two years ago had not rate cutting operated | The most magnificent piece of natural scenery near 
te the contrary. As to the relative positions of Liver-| New York is the Palisades of the Hudson River. For) 
pool and Southampton, the latter has increased its|a distance of fourteen miles, the river is bordered on | 
total cabin passengers from 35,208 in 1894 to 37,494 in| its west bank by a wall of solid rock varying from 
1805, due solely to the wain of the American Line. Liv- | 250 to 550 feet in height, to which the name Palisades 
erpool has practically remained stationary, the cabin | has long been applied. The cliffs rise from a narrow 
total of the Mersey ships for 1895 being 30,649, Of | shore at the river's edge, and frum their summit the 
course the Southampton steamers include the few| ground gradually descends to the westward toward 
cabin passengers from Bremen and Hamburg. Both | the valley of the Hackensack. The material of the 
ports experienced a decrease on the figures of 1898, but Palisades is traprock, used extensively for paving and 
the Liverpool recovery is less pronounced. Time and | road making, and the rock is being thrown down in | 
again it has been pointed out that the new steamer | great quantities by blasting ; is sold for municipal and 
has the preference, and this is partly the reasou why | other uses. A special) commission has been appoint- 
the American Line, with their new St. Paul and St. | ed to propose measures to prevent the destruction of 
Louis, have increased their total in greater proportion | the great cliffs, and, as a result of their efforts, a bill 
than any other line, 2,586 cabin and 3.675 steerage pas- | bas been presented in the House of Representatives 
sengers having been carried in excess of the total of | authorizing the purchase by the Federal government 
1894. They come within 2,700 cabin passengers of the | of ten thousand acres of land along the edge of the 


Cunard total, although they have six trips less; and 
again, it should be remembered that four Cunard 
steamers are engaged for three American liners, a great 
difference in respect of capital. Each line, of course, 


inst have a stand-by steamer. The Cunard top the} 


list again, with the American next, and the White Star 
third; bat figures will be more readily consulted if we 
tabulate the totals of the principal lines : 

















| 1898 1N04. 1806. 
Line. 
Sif i\ele) 4 # 
8 | S ier. 
oS 5 s | 8 z 
2 y s | & s 
) 7 L Z 
hips _ =e EE t 
GUBEEE. conces cveces 18.402 | 25,108 «18,962 | 19,175 | 18,844 21,724 | 
American .... - 14,574 12,100 13.560) 15,05 16,146 19,580 
White Star 13.327 PAST «11,580 W808 11,805 30,725 
Norta German Lioyd ...| AO G48 «612,080 19,927 10.505 44.006 
Hani harg- American 1.0 B00) 68504 18.468 10.068 141 
Freuch (Havre) 10.205 16.558 7,400) O590 7.587 16.460 
Anchor (Glasgow S510 11546 5.708) 6.437 6,604 10,011 
Red Star (Antwerp 7.015 24488 4.518) 8.6008 4.500 12,564 
Nethertands ( Rotterdam) 6,083 27,381 S.516§ 9,688 2,855 | 11.416 
Allan State : 3,450 | 10,208) 2,322) 2,909) 2509) 3 12 


The North Gerwan GLloyd, Hamburg-American, Cu- 
nard and Anchor Lines all have steamers sailing from 
the Mediterravean, which, with other Continental 
lines, bring up the total of emigrants, but these need 
not be referred to. Itis interesting to note, further, 
that the Conard ships, un an average, took 336 cabin 
and 388 steerage, the total number of trips being 56. 
The American Lise steamers made 50 voyages and 
took 323 cabin and 392 steerage passengers each trip. 
This is 4 cabin passengers per voyage more than in 
the previous year. The White Star took 231 cabin 
and 602 steerage passengers. The latter company has 
always bad a large company of emigrants in their 
ships, as the table suggests. The French steamers 
made 54 voyages, taking 140 cabin and 305 steerage 
passengers per ship; and the Hamburg-American 93 
voyages, taking 113 cabin and 324 steerage passengers ; 
and the North German Lloyd 130 voyages, the aver- 
ages being 88 and 341 respectively. But in the last 
two instances it should be stated that intermediate 
steamers are frequently sent carrying only emigrants, 
so that while the namber of emigrants per ship com- 
pares favorabiy with British ships, the number of 


cabin passengers is necessarily less. Of cabin passen- 


Palisades, and corresponding bills have been passed 
by the legislatures of the States of New York and 
| New Jersey, ceding the jarisdiction over this ground 
|to the United States government. 

In preserving the Palisades, the Federal government 
will merely perform another act in its character of 
| preserver of objects of national interest, such as the 
Yellowstone National Park, Gettysburg and other 
battle fields of the civil war. The region along the 
edge of the mighty cliffs can be made a park of sur- 
passing beauty. At Niagara Falls there is a State 
reservation on the American side and a correspond- 
ingly protected portion held by the Canadian govern- 
ment on the Canadian shores to protect the Falls from 
injury. 

As regards practical availability of the region, it is 
| provided that it shall be open to the use of the State 
militias of New York and of New Jersey. 


o> 





Soapsuds on the Waves. 

Some experiments have recently been made, says 
Railroad Gazette, which show that soapsuds will re- 
duce a sea almost as well asoil. This was first tried on 
‘the Seandia, an English steamer, in astorm on the At- 
‘lantie. Having no great quantity of oil, the master 
| dissolved a large quantity of soap in water, which was 
| discharged over the bow. The effect was nearly in- 
stantaneous, the height of waves being so diminished 
‘that the vessel could be managed without difficulty. 
Captain Le Gall. of the French steamer Sénégal, sail- 
ing the Adriatic, was struck by a squall and used soap 
and water with same result. He used three kilo- 
grammes of soap dissolved in 70 liters of water. The 
solution when dripped over the bow made a quiet 
space about 10 meters wide, preventing the waves from 
breaking over the vessel. 


-_o > 


A CONTEMPORARY makes the statement that the 
greatest corporation on earth is the London and North- 
western Railway Company.of England. It has a 
capital of $595,000,000 and a revenue of $6,500 an hour; 
has 2,300 engines, and employs 60.000 men. Everything 
is made by the company—bridges, engines, rails, car- 














riages, wagons, and an innumerable lot of other things ; 
even the coal scuttles and wooden limbs for the om 
jured of its staff. Repairs to the permanent way cost! 





$130,000 a month. | 


But I rather think the artist will rely on rapidity of 
work for success, as he will find response to the touch 
so very perfect. On examination of the painted plate, 
it will be seen that the ink is on the surface in differ- 
ent degrees of thickness. In this variety of depth in 
the ink lies the first vital point of the invention. The 
artist need in no way think of this necessary con- 
dition ; it comes without conscious effort iu the mak- 
ing of his tones and gradations. 

This printed surface, with the ink still wet, or soft, 
is now dusted over with a particular powder—dusted 
thickly until neither the black paint nor the brighter 
parts of the plate are visible. A knock on the back of 
the plate will cause much of the superfluous powder 
to fall off, but by no meansenough. Therefore, a soft, 
broad, camel hair*brush has to be used to brush the 
surface gently and in ali directions, until no more 
powder comes off. ‘As this powder contains both coarse 
and fine particles, it. will be found that it has stuck to 
the various parts in: the most discriminative way—that 
is, the coarser grain has adhered to the parts where 
the ink happened to be thick, and the finer where the 
ink was less, such asin the gray or light tones. The 
importance of this discrimination cannot be overesti- 
mated, as if affects so: materially the quality of the 
printing surface. We have now, at this stage, a paint- 
ed picture dusted with a powder which granulates the 
painted touches in perfect proportion to their depth 
of tone, without, however, in any way altering their 
autographiec character. But it causes the paint 
to cover new technical ground. and is the first step- 
ping stone toward the conversion of the painted sur- 
face into a printing surface. I may mention that the 
ink ased is composed of German black and a minera! 
oil, and that the powder is composed of an inert and 
an active ingredient—the one to give granvlation and 
the other conductibility. 

We now enter the third stage and take of this 
granulated surface a “metallic would,” or, in other 
words, an electrotype. Such is the conductibility of 
this surface that (all things being right) iu ten minutes 
a blush of copper spreads over the whole surface when 
subjected to the electric bath. This settles in and re- 
peats the most minute crevices and interstices. The 
eiectrie current and quality of the bath for this par- 
ticular work is a matter of careful exporiment, but 
when once successful, is absolutely certain it its action. 
The plate is left in the bath until the copper deposit 
is as thick as an ordinary printing plate, which may 
mean anything from six to ten days, according to the 
thickness required. In taking the plate out of the 
bath it will be seen that the deposit of copper has not 
only gone over the edges of the original plate, but 
that the new, deposited plate is thickest nearest the 
edges. By filing the edges we are enabled to separate 
the deposited from the original painted plate, and in 
the deposited plate we get an exact negative or mould 
of the painted and powdered surface, from which, by 
the ordinary methods of copperplate printing, a per- 
fect reprodaction of the original painting is obtained. 
That is the process. 


THE sum of $22,500 bas been subscribed toward de- 
fraying the expenses of the meeting of the British 
Association at Toronto, Canada, in 1897. Ten thon 
sand dollars is contributed by the Dominion govern- 
ment ; $7,500 by the Provincial government and $5,000 


by the city of Toronto. 
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AN EFFICIENT CAR FENDER, 

“he illustration represents a fender designed to pick 
without danger to life or limb, a person caught in 
path of a moving car to which the improvement 

- been applied. It has been patented by Charles 
L. Da Quesnay (address in care of Canal Bank), 

w Orleans, La. Two braced standards are at. | 

hed to each end of the car, the upper end 

each standard having ears with vertical 

, apertures and its lower end having a 

|-receiving aperture. The side bars of an 

en frame are connected by pins to the 
per ends of the standards, and on the 
wer portions of the side bars are rigidly 
yneeted sleeves on which are upper and 
wer lugs, as shown in Fig. 3, the upper lugs 
ing connected to the lower cross bar of 

e frame by braces. Pivoted at their front 

ds to the lower lugs are longitudinal 

race rods, whose rear ends are threaded 

d adjustable by means of sleeve-like nuts, 

. shown in Fig. 2, in the apertures in the 

»wer ends of the standards, and the front 

ud of the fender frame may be raised or 
owered in relation to the roadbed by the 
\djustment of these nuts. The fender 
proper, covered with netting, is pivoted 
near the lower ends of its side bars to the 
lugs or ears near the front ends of the side 
bars of the other or supporting frame, spiral 
springs holding the front end of the fender 
low down. The rear end of the fender is 
bent to form a pillow or cushion when 
struck by the head and shoulders of a per- 
son falling upon it, the fender then swing- 
ing back upon its pivotal support, and stop exten- 
sions of the rear fender bar resting upon cushioning 
springs on the side bars of the supporting frame. 
Across the front end of the fender is a flexible strand 
of solid round rubber, to prevent injury to the limbs 
of any one struck thereby, the fender being tilted 
to horizontal position as a body falls upon it, thus 
raising the front end of the fender high enongh to 
prevent the dragging of a person’s feet. 

— ne LI ene 
CURIOUS COLLAPSE OF A BAROMETER. 

The highest velocity of the wind and the lowest 
barometer on record in New York City, for twenty-one 
years, both occurred during the great storm of Thurs- 
day, February 6. As recorded by Mr. Dunn at the 
local Weather Bureau station, the wind varied be- 





tween 64 and 72 miles per hour, and it rose at times as 
high as 80 miles dur- 
ing the fiereer gusts. 

The phenomenal 
fall in barometric 
pressure was made _—- 
memorable in the 
office of the ScrEN- 
TIFIC AMERICAN by 
the collapse of its 
self-recording baro- 
meter—a fine instru 
ment, made by the 
Draper Manufactur- 
ing Company, of this 
city. Among the 
many eards taken 
from this instru- 
ment during the nine 
years that it has 
done continuous 
duty, there is only 
one which shows any 
approach to the read- 
ing of February 6 
The card for Febra- 
ary 8 of the preced- 
ing year shows a 
reading of 28°60; the 
instrument at the 
time of its collapse 
on Thursday, the 
6th inst., recording 


28°57, 


eoeeeteeer tere ee 


The lowest record 
at the Central Park 
Observatory for the 
past thirty years is 
28°42, which was ta- 
Ken at 9 P. M. on = 
February 5, 1876, 
The occurrence of 
these lowest barome- 
ters on almost iden- 
tical dates, viz., the 


5th, 6th and 8th of 
| 


February, is noteworthy. The reading, as taken by 
Mr. Dunn at the down-town observatory, was 28 80 ; | 
at the Draper Manufacturing Company’s office, 152 
Front Street, 28°66; at the ScrENTIFIC AMERICAN 
Company's office, 28°57; at the New York Herald 
office, 28°55; and at the Central Park Observatory, 28°60. 
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Dr. Draper, of the latter observatory, states that, 
considering the cyclonic nature of the storm, these 
readings show a fairly close approximation. Local in- 
fluences and the vertical oscillations of the barometer 
in a storm of this intensity produce variations bet ween 
the readings of different instruments in any one city. 





Two barometers placed one on the windward and one 








DU QUESNAY’S CAR FENDER. 


on the leeward side of a large building would vary in 
readings, for the reason that on the windward side 
there would be an increase of pressure resulting from 
the banking up of the atmosphere by the resistance of 
the building, and there would be a decrease of pres- 
sure on the leeward side resulting from the partial 
vacuum caused by suction. 

We present a cut showing the general features of 
the barometer in our office and the causes which led 
to its collapse. It consists of a glass tube about three 
feet in length, which is rigidly fixed in a vertical posi- 
tion and is provided with an enlarged receiver at its 
upperend. This tube is filled with mereury, and its 
lower end, which is open, dips into a tube or reservoir 
containing the same metal. This reservoir is suspended 
on two spiral steel springs and has freedom of vertical 
motion. When the pressure of the atmosphere di- 
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tube; and the former will rise proportionately. The 
fluctuations are marked on a chart by an ink pencil 
attached to the reservoir. The normal height of the 
mercury in the tube and reservoir is shown by dotted 
lines A, A’. In the storm of the 6th inst. the outflow 
of mercury was so great that the top of the reservoir 
was carried below the bottom of the fixed tube, as 
shown in the accompanying cut. At the 
moment when the contact between the tube 
and reservoir was broken there was a rush 
of air to fill the vacuum in the upper bulb 
of the tube, and this was so great that a 
portion of the mereury was thrown violent- 
ly againat the top of the tube, breaking it 
completely off, and letting the mereury 
drain out of the tube. A similar accident 
happened to the barometer at the New 
York Herald office in this city, except that 
the great fineness of the tube in this case 
prevented a rush of air and mercury suffi- 
ciently powerful to fracture the upper bulb. 

The range of these very fine instruments 
was based apon 30 years’ readings, and it was 
reasonably supposed to eover any possible 
variations from the normal barometer of 
29°96 for this locality. 

—> + o +e — 

How Harness Makers Work Leather, 

**Place your leather in clean water until 
it is dampened two-thirds the way through,” 
says Harness, *“* Then take a piece of burlap 
and wet it. Wrap the stock in this for six 
hours, or over night. This process does not 
soak the leather with water, but simply putes 
it in a mellow condition, from which it will re- 
tain the crease and finish. When taking your leather 
from the cloth in which it is wrapped, take only that 
which you can work before it willdry out. You will 
then take off the top edges (if they are to be taken off), 
then crease your stock and take off the bottom edges. 
After this is done lay the stock out on a bench to dry. 
After itis thoroughly dry, apply a weak solution of 
sal soda (only strong enough to cut the grease), This 
may be done with a sponge. Apply the blacking with 
a stiff brush, rubbing it well. After it bas remained 
in this state for ten minutes, you will give the flesh a 
coat of tallow (rubbed in well with the hand), After 
it has remained inthis state over night, you will then 
take a glass slicker and go over each strap with the 
flesh side up. After this is done, take a coarse piece of 
cloth and wipe until clear of grease. Leather prepared 





and finished in this manner will stand the test of water 
and continual usage, and still retain the crease and 
finish. There should be great caution used in apply 
ing soda, as it is not a good thing for leather, to say 
the least. In making a custom job I would recom 

mend glass for clean- 

ing the flesh of lea- 
































ther Leather to be 
used for folds should 
be taken down to 
the desired thickness 
A while the leather is 
dry, as you will be 
less liable to spoil 
them while drawing 
them through the 
splitting machine. 





No strap should ever 
be creased while it is 
dry, for leather that 
is creased while dry 


v 





will not have a crease 
on it after it has been 
used for a sbort 


time.” 

—— eve ——-— 

Humidity in Dwell- 
ings, 


It being granted 
that huuiidity in 
dwellings is the 
cause of many dis 
eases, the following 
simple method of 
testing, which has 
been suggested by 
the Lyon Medical, is 
interesting. It di- 
rects that doors and 








windows of the room 
must be closed to 
prevent the entrance 
of exterior air and 

















SCIENTIFIC AMERICAN SELF-REGISTERING BAROMETER BROKEN BY ATMOSPHERIC 


minishes, a portion of the mercury flows out of the 
tube into the reservoir, and this, becoming heavier by 
that amount, stretches the springs and falls a propor- 
tionate distance. 

An increase in atmospheric pressure will force a cer- 
tain amount of mercury out of the reservoir into the 


that a piece of fresh 
quicklime should be 
left in the room for 
twenty-four hours. It claims that in an ordinary 
room, if three-quarters of an ounce of water is ab 
sorbed by the lime, the room may be considered un- 
healthy. The amount absorbed is determined, of 
course, by weighing the lime, Our authority, unfor- 
tunately, fails to state the size of the room. 


DEPRESSION ON FEB. 6, 1896. 
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RECENTLY PATENTED INVENTIONS. 
KRaugineering. 
REFINING Zinc.— George M. Holstein 


and John D. James, Palaski City, Va. A process of and 
apparatus for retining zine spelter and separating there- 
from the lead, patented by these inventors, is based on 
the specific gravity, the melting points, and the volatiliz- 
ing points of the two metala, and provides therefor special 
furnaces and retorts. The farnace fires are designed to 
be so regulated as to keep the retorts as nearly as possible 
at the temperatare at which zinc volatilizes, lead requir- 
ing a slightly greater heat to volatilize, and the lead 
in melting collecting at the lower part of the retort, 
this part of the retort being exposed to the air, which 
chills the metal and diminishes ebullition. The volatil- 
ized zine passes over a bridge into a condenser. 

Zinc Re¥INING PURNACK.—George M. 
Holstein, Pulaski Chy, Va. For better carrying out the 
above process this invention provides a farnace designed 
to save fuel, the front ends of the retorts being made 


lower than their back ends, to canse the lead to flow to | 


the front, where there is an externally exposed dam, the 


molten metal flowing out only through a tap hole, and 
the condensers being arranged to open only in the top 
part of the front ende of the retort. All the operations 


are conducted from the front, and the lead may be drawn 
off from Ume to time without stopping thefurnace. Zinc 


dross, galvanizers’ waste, or other forms of zinc or zinc 
trimmings may be treate! in the furnace 


Rallway Appliances. 
Car FPexyper.—Joho F. Girtler, Brook- 
lyn, N. ¥ smain frame, which may be 


reality applied to and removed from the dashboard, sup- 
ports a swinging platform adapted to reck forward and 


In this device 


rearward, a spring-pressed guard befng normally locked 

i place by the platform When a person is struck by 
the moving car, and fails back upon the pletform, a guard 
frame is swung ap by springs, to prevent the person fall- 
ing out of the fender. The entire fender may be readily 
ewung up into folded position 


CAR FENDER AND BRAKE.— George 
W. Beard, Baltimore, Md. This fender is located entirely 
beneath the car platform, the front edge of which is 
cushioned by 4 hollow clastic tabe, and the fender has a 
front or tripping frame, which, on coming into contact 
with an obstruction in the path of a moving car, adjusts 
the fender in position to catch and retain a person 
canght. ‘The fender ls aleo pivoted to a vertically mov- 
able frame provided with brake shoes, the fender and 
brake being automatically: lowered by the action of the 
tripping frame, although they may be lowered at will by 
preseure apon @ treadle on the car platform 


Car Door.—Joho J. Mulligan, Vicks- 
bere, Mixx. Thie invention provides a light and water 
proof freight car door, preferably made of metal, which 
may be convententiy elid over the door opening to closed 
position, the door being guided and having only a aliding 
movement, while its provided with a lock and automat 


ically locks itaelf when closed 


Car WiInDoW VENTILATOR.—Charles 
Whitlow, Washington, D. C. This is a device which may 
be readily applied to or removed from either end of a 
window, and so adjusted as t admit air in any desired 
quantity, the Incoming air being protected by external 
hoods. The device may be compactly stored when not 
in uae, and has independently adjustable ventilating sec- 
tions so guarded as to avoid excessive draught upon the 


rear section of the ventilator 


RAILWAY Froa.—Edward N. Grig- 
ware, Caseville, Mich. This invention relates to devices 


for ehifting or setting the frog «similarly to the tongue of | 


the ewiteh, that the joint between the main line rails and 
siding may be closed as completely as possible. Pivoted 
to a base plate attachable to the rails is a frog having its 
opposite ends adjecent to the rails, sheet metal stops 
with bent up central portions being secured to the base 
plate on opposite sides of the frog. The device is simple 
and inexpensive, and the parts are not liable to become 
derenged or broken by hard usage 

Pisn PuLatTe Lock.—Albert E. Tren- 
towsky, &t. Joby, Canada. This is an improvement 
whereby one ofa pair of fish plates is provided with 
engthiwise keyhole slots to recerve the bolts that attach 
it to the rails, being locked in place when engaged by the 
bolita by a removable device The locking device con- 
siete of a curved spring having a portion which engages 
the bolts and another portion which engages the wall of 
the slot, a prong or finger of the «pring entering the slot 
and engaging the elidabie splice 


Electrical, 
TKLEPHONE SysvTeM.—Wallace A. 
Houts, Parker, South Dakota. A call box is provided 
with a revoluble wheel and a revoluble todicator, accord 
ing to thie improvement, a spring having its ends secured 


» the wheel and the indicator being wound ap by the 
rutation of the indicator relatively to the wheel, the wheel 
operating a circait-breaking mechanism. The improve- 


ment is designed to diminiovn the employes of a central 
office, and provide a «imple and efficient call box and au. 
tomatic ewiteh, whereby any cali box may be operated to 
work the switch and comneet one telephone with any 
other of the series in the evetem 

Charles J. Hirlimann, Fort 
jar of thiv battery has interior flanges, 
<tends aroond the interior of the 
eleraent comprises two cup por 


BATTERY. 
Lee N. A The 
and the zine element « 


ar. while the carhon 


tious having perforated walls, there being a flange on the 
Ippet portion of the carbon element adapted to rest on the 
flanges in the jer and there being two ears on the carbon 
element to which line wires may be connected. The carbon 


clement present a larve surface to the action of the ex 
citing mediam, presenting practically a two-cell battery 
in one jar wo larger than the ordinary single cell jar 


Fuse HoLtper ASD LIGHTNING AR- 
neeren.—iiarry A. Lewis, Norristown, Pa. This ie an 
wvement in devices for aatomatically cutting out the 

of an cleetric cirealt when the current le excessively 


wreased, A fasible wire le made to form part of the 


line, this wire being designed to be burned out with too 


a ace eetbreapeeennenmaanae 
jy inserting and removing the fuse block and an auto- 
matic device for grounding the excessive current, the im- 
provement embracing two slotted binding posts in the 
slot» of which are spring-aamping devices, a fusible wire 
connecting the posts. 

E.Lecrric RAInway.—Augost Casazza, 
| Hoboken, N. J. This invention is for a conduit line road 
:= which the line wire is made up of a series of in- 

dependent insulated sections, an automatic switch bring- 
| ing the several line sections in and out of the circuit as 
| the car passes along the track, oo that the line wire is prec- 
tically dead and harmless. The switches are operated 
by an independent local circuit, preferably energized by 
| 4 storage battery on the car, so that they may be worked 
without reference to the line circuit, the entire system 
being designed to be certain of operation, durable, and 
little likely to get out of repair. 

| SI@NALING AND Switcatne.—Jobn D. 
| ‘Taylor, Chillicothe, Ohio, This is in part an improve- 








| ment upon a former patented invention of the same in. 
| ventor, providing improved mechanism for operating the 
rail switch, arranging the circuits so that an accidental 
cross will not jead the current to a switch or signal where 
it is not wanted, providing for reversing the switch-ope- 
| rating motor to avert the possibility of failure of arrest of 
| its operation at the right point, and reducing the number 
of wires to operate a switch and signal plant. 








PAPER MAKING MACHINERY.—Alfred 
H. Smith, Wilmington, Del. This invention provides an 
improved guide for the felts and wires of paper-making 
machines, comprising reciprocally balanced rollers adja- 
cent to the guide roller and connected with its sliding 
bearing, the auxiliary rollera receiving the sides of the 
felt or wire, so that on the oblique travel of the latter 
either roller is overbalanced, and the bearing is shifted to 
change the position of the guide roller to correct the 
movement of the traveling wire or felt. The improve- 
ment affords a very sensitive apparatus to correct the 
tendency of the felt or wire to run to one side. 


DISTRIBUTING GEAR.— James T. F. 
Conti, Paris, France. For controlling the supply of 
steam, compressed air, ete, in operating accessory ap- 
paratus simultaneously with the action in the motor cy!- 
inder, this iuvention provides a series of valves arranged 
in circular series and provided with segments, a lever 
mechanism comprising a segmental arm being movable 
into engagement with the several valve segments, and 
there being means for imparting a rotary movement to 

| the arm, and a stop to prevent its complete rotation. 


ELEVATOR POWER WHEEL.— George 
S. Fouts, San Jose, Cal. This invention is an improve- 
| ment on a former patented invention of the same in- 
ventor, and comprises a revolving drive whee) pulley 
having movable clamping sections operated by cam sur- 
faces normally held from turning with the wheel, the 
cam surfaces being capable of a partial revolution, and 


| Mechanical, 


| being adapted to be set to release the clamping sections 


| at different portions of the circumference of the pulley. 





Agricultural, 


CuvtrvaTor.--Harm H. Franzen and 
Rudolph Haschemeyer, Golden, [li. This is a machine 
which, in addition to the beam and cultivator blades, 
has an auxiliary cultivator rotatably mounted and driven 
by contact with the ground, being attached to the beam 
in a manner to pass between the hills. The ordinary 
cultivating blades operate in the usual manner as the 
machine advances, cultivating the ground at each side of 
a row of hills, while the other or weeding cultivator cul- 
tivates the ground crosewise adjacent to each plant to 

| eradicate all weeds, it being designed to cultivate a field 
| at one passage of the machine. 


TRANSPLANTER.—Joseph 8. Ober, 
| Ridgeley, Md. This is a pneumatic device, in which a 
transplanting cylindrical shell, with sharpened lower 
| edge, adapted to be forced down around and over the 
| plant, is connected with and forms a part of an air pump, 
| the pulling up of the piston of which forms a partial 
vacuum to sesist in withdrawing the plant,from th. 
earth, while the forcing down of the piston compresses 
the air and tends to force the plant from the shell with- 
out injury to its foliage. 


Miscellaneous, 


| Bicxetk Ark PumP.—Willis H. Os- 
| trander, Boston, Mass. This is a pump which cannot be 
| detached from the bicycle, its barrel being formed of one 
| of the tubular brace bars of the frame, while the piston 
rod is guided at its upper end in a branch of a hollow 
saddle post, the operating handle being arranged to lie 
normally below the sadd/e. An elastic tube, normally 
held along the brace bar, is connected with the discharge 
end of the pump, and has at its outer end a nipple 
adapted to be inserted in the air valve of the tire. 


STREET CLEANING MACHINE. - Clinton 
Beckwith, Herkimer, N. Y. This ie a machine to be 
operated by power for simultaneously sprinkling the 
street, taking ap and removing the dirt, disinfecting it, 
and discharging it at intervals. The machine has an in- 
clined elevator or carrier trunk or casing whose lower 
| end has a rearwardly diverging mouth into which is dis- 
charged an air blast and aqueous spray through a wide 
spreading nozzle impinging against the road bed. the 
same blast also blowing a disinfectant into the trash. 
The air blast may be used either with the water spray 
and disinfectant co: alone. 


| TURPENT:_« HAack.— Edward Blount, 
| Quitman, Ga. This is a tool of scoop-like shape with 
cerved cutting edges for making the requisite cuts in 
trees, and the tool is formed, according to this improve- 
; ment, with a shank which permits its ready attachment 
to and removal from the handle. The hack is thas made 
reversible, so that one edge can be used after the other, 
| and leas frequent sharpening will be required. 


BALL Fountain Pen.—Siras E. Koch- 
endarfer, Hollidaysburg, Pa. This is a tabular marker 


| 


or pen for marking boxes or packages, the cap at 
one end of the tube holding the marking fluid having 
a drawn-in flange within which fits an outwardly project- 
ing ball, against which bears a spring-actuated presser. 
An annular pad held by the presser prevents the too free 
passage of the marking fluid to the sphere, which forms 
the marking device, and yet permits the pressure upon 
the sphere to regulate the amount of marking fluid sup- 
plied. 

A.BuM. — Felix Reifschneider, Brook- 
lyn, N.Y. This invention relates especially to photo- 
graph albums which have removable leaves, and pro- 
vides for the leaves lying flat when the album is opened. 
Inexpensive and durable devices are also provided for 
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Designs. 

Paper CuTTER.—James Slater, New 
York City. This design iv for a paper cutter shaped 
simulate the heel, instep, and pointed sole of a slipper, 
with a high and small heel and highly arched instep. 

Brush Core.—Henry M. Livor, New 
York City. This design has a cylindrical core, with 
helical g>oove in its cylindrical surface, the groove hay. 
ing at intervals widened and deepened portions. 

Nors.—Copies of any of the above patents will tx 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and dat 
of this paper. 
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removably securing the leaves in the binding, whereby 
one or more of the leaves, or all of them, may be readily 
placed in position in the album or removed therefrom. 


Perrumine Device. — Frederick G. 
Fisher, Battle Creek, Mich. For perfuming and scent- 
ing the air of rooms, this invention provides a simple 
and inexpensive mechanism for utilizing the perfume in 
the most economical manner, the perfume being held in 
a pivotally mounted receptacle from which it is dis- 
charged in a continuous and regulated manner, accord- 
ing to the adjustment, by a specially arranged clock me- 
chanism. The perfuming device may be constructed as 
a separate instrament, but is preferably embodied in a 
time piece. : 

BINDING FOR Booxks.—Carl A. Evertz, 
Brooklyn, N. ¥. This is a binding especially designed 
for employment upon heavy sheets or leaves, such as 
the thickened leaves of sample books, albums, scrap 
books, etc., the leaves being provided at the bound edge 
with a reinforce or hinge strip of cloth or similar ma- 
terial, and the reinforce being attached to the next ad- 
jacent leaf or sheet, to dispense with the sewing or 
kerfing. 

BALE TrE FASTENER. — Edmund A. 
Jablonsky, Brooklyn, N. Y. The bale tie bands or 
hoops, according to this improvement, are connected by 
end loops with hooks adapted to be hooked one upon 
the other, the hooks having at their hook ends laterally 
projecting lugs adapted for engagement by the prongs of 
an unfastening lever, whereby a bale may be con- 
veniently opened without cutting or destroying the tie 
fastener. 


COVERING FOR RUNWAYS, ETC.—Frank 
J. Lennon, New York City. in the runways of stables, 
by which horses pase from one floor to another, and 
for other similar uses, this invention provides a floor 
covering designed to afford a secure foothold and pre- 
vent slipping. It is formed of narrow elastic strips of 
rubber or similar material, put on in tabular or looped 
form, and with their edges overlapping, thus protecting 
the fastening devices by which the strips are held in 
place. 

SCREEN. — George D. Henry, West 
Grove, lowa. This screen contains a removable panel 
constituting a fly trap, while not interfering with the ex- 
ternal appearance of this section of the screen, the trap 
also having a bait holder which will be inaccessible to 
the flies and a concentrating chamber into which most of 
the flies will find their way, provision being made for 
readily emptying the trap of the flies caught. 


Fo.ip1ne Cot.—Edwin F. Tilley, New 
York City. This isa cot which may be easily folded 
into compact form, to take up the least possible space. 
It consists of a mattress frame to which end posts are 
connected by links, the frame having extended angle 
irons formed with notches in each portion to receive two 
parts of the respective posta, the dual connection afford- 
ing a more secure and rigid structure. 


Broom.—James Bowell, Port Arthur, 
Canada. As « new article of manufacture, this inventor 
provides a broom ef broom corn and a fabric web, the 
latter extending lengthwise and from side to side about 
centrally of the broom, and being held in such position 
by the binding wires or threads. The broom is thus de- 
signed to sweep the finest dust, and the fabric forms a 
backing for the layer of broom corn at either side, the 
efficiercy and wear of the broom being thus greatly in- 
creased. 


Winpow Sas. — Charles C. Miller, 
Brooklyn, N. Y. To prevent rattling of the sash in its 
casing, on account of atmospheric changes, this inventor 
provides a yielding attachment for the side rails, and to 
which the weight cord is attached, It comprises a metal 
boxing adapted to slide in the casing and a metal shell 
secured to the side rail of the sash, while springs secured 
to a reinforce strip in the shell bear against the inner 
surface of the boxing. The shell and boxing are so 
connected that the sash may be readily removed when 
desired 


FoLpine BABY CARRIAGE.—George 
Mayez, New York City. This carriage is designed to 
fold both longitudinally and laterally, and to be of more 
simple construction and more easily operated than baby 
carriages heretofore made. The axles are formed 
jointed sections, and a coupling extending from 
axle to the other is capable of folding laterally with 
body portion of the vehicle, the end portions of 
| body being also jointed and mounted to swing forwardly 
| and rearwardly. 


WaASHBOARD HoLpDER.—James A. W. 
| Sears, Escanaba, Mich. This holder has telescopic sec 
| tions adapted for adjustment upon each other for any 
width of washboard, there being at the end of each sec- 
tion clamping devices for fitting the holder upon the 
washboard and attaching it to a tub of any diameter, in 
such manner that the washboard may be conveniently 
ewung into and out of the tub as desired. 


PuzzLE.—Stephen A. Bartlett, Demar- 
est, N. J. This puzzle is designed to imitate “ Chickens 
in the Garden,” and comprises a suitable base on which 
is a circular casing in which is arranged a series of 
channels around a goal, a pen, and gates swinging open 
in one direction controlling the ends of the channels. 
The balls are made to travel in the various channels by 
ee ble skill is called for to 
thus assemble the balls at the goal. 
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NEW BOOKS AND PUBLICATIONS. 


LA MECANIQUE GENERALE AMERICAINE. 
By Gustave Richard. Paris: J. B. 
Bailliere et Fils. 1896 Pp. 630, 
4to. 1441 illustrations. Price $2.40. 


This work has special reference to the machifery and 
industry represented at the Columbian Exposition of 
1898. The illustrations are very largely obtained from 
trade catalogues. It will without doubt serve a useful 
purpose in giving French manufacturers a better idea of 
our machinery and manufactures. 


How To SHoot A REVOLVER. A simple 

and easy method of becoming an ex- 

rt revolver shot. By Major Wil- 

iam Preble Hall, U.S.A. Wash- 

ington: The Army and Navy Regis- 
ter. 1895. Price 50 cents. 

The author has a well deserved reputation as one of 
the best revolver shots in the United States, having won 
six of the medals the government awards each year 
to the best revolver and carbine shots in the cavairy 
This little pamphiet is certainly deserving of a large cir 
culation, for it has been proved repeatedly that the aver 
age soldier and policeman, the police especially, are ex- 
tremely bad shots with a revolver. 


TRANSACTIONS OF THE AMERICAN So- 
CIETY OF MECHANICAL ENGINEERS. 
Vol. XVI. New York: Published by 
the Society. 1895. Pp. 1209. 8vo. 
326 illustrations, portrait. 


This portly volume gives, in addition to the proceed- 
ings of the various meetings of the society, a series of 
most valuable papers, which are freely illustrated, read by 
members of the society. Among these papers are articles 
on improved forms of steam separators, centrifugal gov- 
ernor, drawing office appliances, some tests of the 
strength of spruce columns, stresses in the rims of pulleys 
and fly wheels, rail pressures of locomotive guiding 
wheels, rustiess coatings for iron and steel, the theory of 
the moment of inertia, the development of electric tram- 
ways, a portable disinfecting plant, a new shaft governor, 
new forms of friction brakes, pipe covering tests, effi- 
ciency of boilers, etc. 


SHop KINKs AND MACHINE SHoP CHaArt. 
A series of over five hundred practi- 
eal paragraphs in familiar language, 
showing special ways of doing work 
better, more cheaply and more ra- 
pidly than usual. Robert Grim- 
shaw. M.E., ete. New York: Nor- 
man W. Henley & Company. 1896. 

oe With 222 engravings. Price 
This work, by the well known and popular author, 

Robert Grimshaw, is one of those that seems to possess 
the capability of taking the ordinary workman, to a cer- 
tain extent, out of himeelf, and of causing him to leave 
the grooves of conservatism and to originate his own 
methods. The book, in other words, is of the sug- 
gestive order. In its well printed pages we find described 
any number of excellent methods and hints for the ma- 
chinist presented in the lively style which has become 
identified with the author. Many illustrations are given 
and each hint consists of a paragraph with full type head- 
ings, so that anything can be readily found. But one por- 
tion of the work which we must commend especially is 
the index, to which some thirteen closely printed page= 
are given, making a most complete reference table for 
the somewhat varied matter contained in the book. The 
illustrations, of which there are 222, are fresh and new, 
and excellent examples of the illustrator’s art. As an 
excellent example of the author's style, his dash and the 
personal element strongly presented, we refer to the con- 
cluding section under the heading ‘* Emergencies.” But 
it is not fair to note only a single section; everywhere 
throughout the book will be found excellent suggestion 
put in the same practical and graphic style. Correct 
treatment of files, a new style of center gage, illustrated, 
the evils of the set screw, good and bad types of boiler 
calking tools, straightening bent taps, are samples of 
the matter treated. The book wil! meet with apprecia- 
tion from all interested in mechanics. 


BicycLtE REPAIRING. A manual com- 
piled from articles in the Iron Age. 
By 8. D. V. Burr. New York: David 
Williams. 1896. Pp. 166. Price $1. 


This excellent and fully iiustrated work is peculiarly 
timely. It describes various repairs which have to be 
executed on bicycles, incidentally, of course, touching 
largely upon the construction of the modern cycle. The 
author's well known standing as an engineer and writer 
has been supplemented in the production of this work 
by suggestions and information from manufacturers of 
bicycles. With a view to future editions, an invitation is 
extended to all who are interested in the subject to send 
in further information and suggestions. It must not be 
supposed that the work is intended only for bicycle re- 
pairers ; it will be of considerable interest and value to 
the owners of bicycles, enabling them to execute their 
own repairs or possibly to intelligently supervise their 
execution by others. The intelligent cyclist wants to 
know his wheel, and wants to feel that he can recognize 
ite needs in case of accident or of adjustment. This 
hook in popular style will put him in possession of pre- 
cisely the points he requires, and will help him to know 
whether repairs have been executed properly and what 
is a reasonable charge for the same. 
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Te - tor insertion wader this head is One Doilar a line 


asertion ; about ewht words to a line, Adver- 
“5 must be recewved at publication opice as eariy as 
1y morneng to appear mn the following week's issue. 


- tron Works. Chicago, Catalogue free. 

metal polish. Indhanapelis. Samples free. 
. & Dies. Ferracute Mach. Co., Bridgeton, N. J 
. & Spoke Mcby. Over Latbe Co,,Chagrin Falls.0. 
Mach’y to manuf. on reyalty. Box 56, Troy,N.Y. 


nachines, milling macumes, and drill presses. 
vin Maeb. Co,, Lateht and Cana) Sts.. New York. 
» Hough Security Cash Recorder. Entirely dif- 
rom a Cash Register. Hough Cash Recorder Co., 
8 ‘id, Mass. 
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est book for electraans and beginners in elec- 
.“ Experimental Science,’ by Geo. M. Hopkins. 
B #4; Munn & Co., publishers, 361 Broadway. N. Y. 


ed—An experienced compression ice machine 
Must be sober, industrious, and thoroughly 
Send address to F., Station G. Philadeipbia. 


-ond for new and complete catalogue of Scientific 
er Books forsale by Munn & (o.. 41 Broadway, 

New York, Pree on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
r no attention will be paid thereto. This is for our 
formation and not for publication. 

Reftcrene => nr | articles or genes should 
vive date of paper or number nestion. 

Inquiries not ots reasonable time should | ¢ 
« repeated ; correspondents will bear in — that | 
some answers require not a little research, and, 

gh we endeavor to — to all either ' by better 
ir in this department. each must take his tarn. 

Bu vers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than interest cannot be 
expected without remuneration. 

Scientifi©e American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice 

“inerals sent for examination should be distinctly 
narked or labeled. 

















(6725) C. FP. K. asks (1) how to fasten 
earbon on to capper or brass so it makes a good electri- | 
| contact. A. Electroplate the carbon with copper and | 
necessary solder the copper or brass connections 
thereto, The simple contact connection should suffice. | 
» How many feet of No, 23 wire (A, W. G.) have a re- 
«tance of 17 ohms ? A. Approximately, 822 feet; practi- | 


y, a less quantity will probably give the resistance | Curtet 


} 





mmed 


power of frre Boers compared with gold or copper for | 
ghtning rods or points for rods. A. The modern views 
{ lightning protection do not make the true conductivity 
ff the rod the only factor in its efficiency. Some con- 
sider iron as good as copper, The ScrENTIFIC AMERICAN 
SUPPLEMENT, Nos, 596, 906, 976, 998, and 1035, gives most ' 
excellent papers on the subject of lightning rods, and we 
refer you to them for fuller treatment of the subject. 
Price 10 cents each by mail. Aluminum has about six- | 
tenths the conductivity of copper. It would make fairly 
good points, 


6727) A. W. asks how to make a sim- 
ple electromagnet, A, For information concerning elec- 
tromagnets we refer you to our SuPPLEMENT, Nos. 182, 
7, 778, 779, 780, 781, 784, 785, 786, 788, 789, price 10 cents 


each by mail, 


(6728) H. W. C. asks: What can [ put! 
into gine that has been dissolved in whisky but does not | 
remain liquid when temperature gets below 70°? I do | 
not want to use acids, as they weaken the glue. A. Try 
‘he addition of glycerine or of alcohol. 

= —___} 


TO INVENTORS. 


Am «Fan one banded thousand applications for 
of mere Lban one bundred 
tents at bome and abroad, enable us to understand the 
a — nd ee = both continents, and to a 4 -~ 
equaled facilities for procuring patents ev bere. 
synopsis of the pacent laws of the United Staves and ait | 
reign countries ma: be bad on application, cation, and persons | 
contemplating the eovuring of f patents, either at home or | 
aeroad. are invited to write to this office for prices, 
which are low, in aeeordance with the tumes and our ex- 
ipetve factlities for conducting the business. Address 
way Nee erence CIRM TIP IC AMERICAN, 361 Broad- 
0 














INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


February 11, 1896, 
‘ND EACH BEARING THAT DATE 


“ee note at end of list about copies of these patents. 





A arm. See Burglar alarm. . 

Avi val trap, Burton & Bberhardt................ - AS 
\rmature or indaction motors, A. L. Cashman. . 554,617 
\(omizer valve, W. EL. W - 
\uger, earth, J. W. Kenevel . ° 

Arle : cartiage A, % P. Jordan 

xle » eator, : 
+n eb H, Miller + DESL pS 54451 


rite 





x ttery, w.s 

aring, anifreton A. O. Barnes 
Rearing, ball, A. W. Stramb................... occ 
‘|. invalid, 8. 3. Gonkwright.. 
. L. Cobarn 













feta, _ metallic ~ SAAT 
"ye bral B'S, ial’ eID | Ga 
i vole peuke, automatic. W. E. Biliott.. - 554,416 
- rame, ©. E. Tomlinson........ , -- + SA465 
i) vole holder, J.J. MeKanna... ............ - BB Aa 
»Ycle saddle, Dodds & Thomson... ........1. 664,887 


Scientific American, 
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GRRERREEE CEE 


Car 
Car, dumping, W. McMahon......................00 
CF SEE Us MC UIE Scccuccccciccectccceccccccces® 
SF Ns Ele I os occngnncesecseavctnceese.ces 
Car 
Car anor, © . F. _ ae 
or planer, a BR. t- k ’ 
re awkins 
Car roof, P. H. A é 
Car wh T. P. Mur 
Cars, 


Carding engine feeder, J. F. Geb 
Casyine routing and mortising macbine, T. D. 


Casting mould, metal, W. H. Smethers........ 
Casti machine for cleaning, iy ME caccocgwce 
Char. Piano cbair. 

Chair fan attachment. rocking, J. A. Gerlemann.. 
Check or, G. it MIN ds s4enaccenasionnae ben 
I alae ental 


Cigar fillers, machine for forming continuous, J. 











. seme loo A. 554.31 
° Loom y, A. Scheid.... ........... 314 
Cigarette engebine, H. Bohis . 41.575 | Loom shedding ni mechanisin, W. ity 54, 
P. Pp. Loom warp stop motion, J Northrop pecccedeten 554.605 
Cleaner. See Dish cleaner. Lubricator. See Axle jubricator. 
Clip. See Cable clip. Lubricator, H. G. Brom. ..............0.ssceseceeees 
Clothes line support, J. Pagliughi et al............ 54.347 | Lubricator, W. F. Van Guysling............ ....... 
Ciothes line support, Philips & Clase, JE... 554.497 | Lamber er drier, G. gee eppapiatae: 
Clothes pe SA . & BE. R. Crooker . 
Cluteh, riction, J M. Dodge............... 554,583, 
Coal dust Grins ‘apparatus. Cc. ee 54227 | M 
Combing mach 1 oT & Scbacht.......... 554,265 | Measuring lnstrement, electrical, E. Thomson.... 554,321 
pee ed 0. P. Loomis 54,369 | Meat extract and making same, J. H. Het ethering- 54,200 
Converter, pneumatic. C. 8 iat | past, See Sauce mail 854.422, 854,428 
‘onverter, pneumatic, 5 mochine, Se eee 
Copying machine. Ming — and candlestick, combined, A. O. 
Corn husking machine, NGAI LEK thse seep 060 vv ccccsecusocccecrvengys 54,46 
Corn, and Mould. “Bee Casting mou 
_ CROMGER. ....05-.ecescesacccserscesesne seesscnceene Moulds, sand blast i for cleaning, J 
Countersinking bit, J. H. Henry............ ...-... 554,443 DL it cotliieieth apodeennabonsvesngses® bel awe. 554,300 
| Coupling. See Car coupling. Carand air brake Motor. See Bootie motor. 
coupling. Pipe coupting. Thill coupling. age By machine, P Se oc citetacecndance sed BM, 
renener aune amt t indicator, W. M. Gartshore.... 554,259 | Nuts, ete. for sh Wy clsere, J. Coyne.. 564,481 
| Coienping to08, F. — esnecs sinsoséebabvabsteutcs 554 | Oil can, aang tperclione so + cgalihe pomenneed 54, 
See Oil, device tor on separating gas and water from, 8. 
c + 4 device, wi J. Schneider sondGhidwegs seetin< LEE Me niga palin 5 2 pace en 
autoraatic, 8. C. C. saerte bswape oil holder, 1 D. M. Redmond...............+..+++ 


, Current regulator. 
Curren — phase relation of alternat- 
ai i Tl, ..caesconsprabee cennhopencense nail 
a and pillow sham supporter, window sa 





ion w Wenaslitan 
——~ g's ~ Se eee 
Di poer. H. _; oO. h These + eupeense 


Doors, device so tor. autcomat ical 
ing hatchway or other, F. F. 
Do ‘Hie and rity “machine. H. Fr. 





Dry kiln, V. L. Bmerson.............-....000-0005- 
Drying macbin 
Duplex tube, J. 
Dustpan vent 
Elastic fabrics, 
Electric cable, T. Guilleaume......... 
Electric conductor conduit, t Puller « Kinney. 
eo uctors, machine for connecting 

. Savor 








soil sient Yea bean is ‘shane’ Macieig " S48 
ol’ ae Bele ng scale le in steam, B. McCabe . 546 580 
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EB. D. TAD. ee cam ea grees man, Wm, 
Genera 











Hook. enanneee cal beibes's vens chdunep ctabbecdes 
Horse bianket, J. H. 
Hub, wheel 





















5M, 507 Alfors 

554,613 | Locomotive, electric, Cc. as Uebelacker......... . 

54.522 | Locomotive oi] burner, W. Booth........... 564.438. 
(og car attachment, B. W. Johnson.. 


machine, neon, G. T, Glove: 














Redmond 
Optical observations, instrument for. 
Ore crusher, J. Roger..... 
Ore washer, C. H. 








.L. 
Piano chair, - Hubie 
Pipe coupling for steam and air pipes, L. Fried- 



































Electric 
Electric i 
Electri: 
~ motor 
E) ectric 554 aati ap tus, J. Rebsamen 
| Blectrt 7 Rail joint, geet i TE ccnnntnncodantinphemabsdenetvd 
Electri w. Rail sup i F. Tylee.. 
J. Greene 554,508 | Rail tongs. E. Schrantz. ............--.+-sc+ese+enceee 
Electrical distribution, J. Burke.............--.+0.+ 554,240 ilway tH slot iron for street, W. H. aor 
Embroidering machine, R T. Smith..............-- 554,428 
Engine. See Rotary engine. ' 
Engine, B. Ortmann. .........-..-2e.secngesneeeeeeees 554,582 i 
Engine controlling mec wan- J. L. Heald........ 54,300 i 
Excelsior machine. D. A. Heit senate . A287 i OODAD.........%. 
D. . 4.606 ilways. automatic 
. 4261 for, von Cajoweh 5 Bra’ 
. Ea Railwa wage. eacegreass conduit ‘for electric, W. 
Sa | Renivers pipe 8. Hall 
E ape, O. B. Hal......creccccccccosesccecces 
° erg Recessing tool, Topping & Honiass................-- 
eee Record See Time 
emcee, J. K. Bttee.........-...scccsccsscsccccseseress 54.441 | Reed instruments, “iteuigban “ F. Clapp...... 









oa paper, 8. A. Douglass... ..... 
Filter, nson 
Filter, liquid, T. Linke 
Filter, liquid, Linke & Gould......... 
Fire escape. J. evans: ee eat 
oo Inner, ro scoeagr'ts gr oppesnasa aeaen +e” 
extinguisher, C = 
Fisb e . mak F. Sablfeld 
Fish sealer, M. Or bonasce 
Fis frome. cg HE _ - 
¥ frames. cone rack actuating mechanism for, 


Fly fra 
CG, Whitabter. .........0 02. eccecceee senses nscesseces 


Food compound and making same, J. H. Hetber- oe 


Furrace. see Regenerating furnace. 
Fu eee fe : jae. separating dust from, H. G. 
Witams.........---.--+- 


urnaces 
Williams 











toof, tile. C. Keiser Sindangodsavetdsverds 
to! engine, J. McCloskey 

jing . J. Valemtime. .... 2.0.56... ccceeeeceee 
and distributer, J. } 





lash lock. G. H. Lasar.... _...... 
‘ash, rev revolving window, A. L. Boll 
Sawmi!! dog, C. Blender. . 

———- attachment, M. F. Grabam.. 
seed bag, (. oate 

ceeding  ashine. Cc, 
aot ioekine bolt, J. Killimwer. ..........6....05+ > 
Sewine machine, H. H. Bufflum..............--+- +++ 
Sewing machine, H. Moore 

oa machine, | i arene... in pa ehietiaieewetes 
























Joint. See insula ~;Rw - hall 
Kiln. See Dry k 
es Lt _, ‘sinker holder, Cartledge & seers 
Lamp ryt Jauc . 4491 
Lamp. electri: verns 554.42 
Lamps, soegne “for cupattin and moving elec- 
J 554,245 
54,43 
coe SAS 
- 









jley 5, 
Papermaking machines, producing moulds for, 8 
Sl icnshbliebentiinestas+aeuegcvoens séccuccgtepeel . 554,243 
Pen and pencil holder, B. 8. Galloway.............. 554,257 
——; H. C, Clark... 554,508 
Pencil sharpener, C. M. W: SoA, 
Pianissimo at 






















54,208 | 
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Starcbing & Cooper. . 54,206 
tay, qraemt, ae Es ncdh thes cach oven stetor Si4 INS, 
Me BE, MED cethecs tuisiee es evncdocgdees 664,430 
Stopper. Rottle stu 4 

itove, O folding or co .CLA .. .. 4a 
itove for cooking , mas, R. G. Finlay. 554.255 

Btove heat won Say cocking, Jonson * ‘Frid. 
ER ade Roary: 554.65 
leg, A. Stale 6M4,381 
deflector plate for gas, J. M. Murphy. 554.528 
roller, steam, ©. 0. Henses beech ¥enebede . 
or reel, J. W. Foster. .... 000.0... cccccccsnesees 54,620 

See Kl 






arm rest and table, F. Hofmeister. . 
switcbbuard apparatas, ¢. K. Seribner 554,399 
ure controiling apparatus, W. P. Pow- | 


SO S6b 6500 6b pbc SUT Ese ceed pedeeconcepnysde 5M 398 
Testing properties of qpaterials er tensile 
bine for, T. sabes . DAD 
Thill couphas, Kuepfert & Btedicr: 
bill coupling, C. C. We 
rashing machine and separator, 
me recorder, F. 8. Cox 








besetieadhtbiheshs 484 
Tongue grates, wagon, KE. Brinek.............. SA STT 
Toy, B. B. Whaley........... Sudecccsveseu SD 
Trace or hame book, J. Beckwith........ 554,238 
. See Animal trap. ef or flea trap. “Roach 
rap. 
= and switch, electric b rei}way, L. L. Selnp- wT 
" 
Tru » Bly 
Truck, stair ca fieor, F. E. Breed... paneapennandiees . 4200 
Truck, stove, L. UO. Wiswell.. PPI TTT | * 
¥ ‘runk, telescopic, a NET «| i sco Gndb pant 564,208 
Tube. See Duplex tube. 
Tuning key. OS rrr 4.24 
Turbine wheels, making, J. B. McCormick, Jr 54,22 
Turbines, automatic speed reguiator for steam, 
L, Jonsson............ has . 554,425 
Turkish bath, portable, J. &. Murpby......... 554,527 
Type casting pump, J. ws A OH, 554.406 
Typewriting machine, N 7" Anderson............. 604,507 
Typewriting mac bine, W. ii. Bri rage. e+. 554,282 
Typewriting machine, electric, J. L. rber. 54S 
Typewriting machine qo) bolder, z 7 Foster. 554 500 
Umbrella fixture, y D. Sa _. ons . HAS 
Umbrella, folding, 8. J. Wilson...........ccccccecee 554,329 
Umbrella stand gad jock, i ilsworth.., 54.618 
PPE. Weds SM cs cashescocatnnses oss 5H ANS 





Valve, clean-out, Mee ormick & Fletcher 564,44 

Valve for steam or water beating apparatus, air, 
D. F. Morgan.. 

Valve, steam engine, 8. Ride 

Valve. steam engine cylinder, J. ©. Getty. 

Vault, safety bank, T. Barnes....... 

Vehicle running gear, O Wileor.......... 

Vehicle, self-propelling, R. F, Stewart 

Velocipede e, ice, G. yon Ueto. . adiiendeees 

Voltaic battery, 8 - Robinson Sahaus 

Wagon gear 4. ISN od casans 

Wardrobe, F. EB. Pollard 

Washing machine, Waiters & ‘ad Wain: wd 

Watch dial fastening device, G. EB. Hart. 

Water closet seat, E. L. Taft 

Water ty Long & Riedel 

Water heater, B. C. Nobie 





Water wheel, turbine, J. B. McCormick. Jr ; 
Well A a and drilling apparatus, &chenck & 

554,915 
Wells, aot for flowing, L. Stephens . AAR 


Wheel. See Car wheel. Fifth whesl. Sprocket 
wheel. Water wheel 

Wheel for tram cars, ete, T. Miller... 

Wick raising or iowering device, A. R. Weleb 

wis or apocting machine, thread, J. W For | 


window and blind, A. Sommerfeid 





Wire handles, mac bine for making, D. L. Hill 
Ww »- netting machines, cop holder for, A. EF Ser 
Ow... eee . eee 
Woot washing machine, M. Musgreave... 
Wrench, T. Geise 
Wrench, P. Lorang........ 
TRADE MARKS. 
Ash pans, C. O’Mahony 27,788 
Baking powder, Lamp ¢ ‘bhimney ‘Baking Powder 
Compan 77 


Northwestern 


pany 
Beer and malt tonics, lager, C. A. King 
Beverages, non-alcoholic, Cox & Company. 
brushes, solid back, Ames Borner Company 
a green peas, Albert kamaretn | Seed Com- 


y 
powder, Manufacturing 


Cerbais, Muscatine Oat Meal Company. 

Cosmetics, A. Lathrop 

Currants, cleaned, Houven ‘Mereantile Company 

Cutlery, including clippers, razor strops, and 
lather brushes. Hibbard, Spenser, | Bartlet 3 «& 
COGDARY ... 20 2sccccseee ° 27.79 

Eve beaters, R. Bry . 

Farm implomente. Hibbard, ‘Spencer, Bartlett & 
Company 2 

Firearms and ‘sporting goods, Hibbard, Spencer 
Bartiett & Company...... 

Flour, wheat, Hicks Brown Milling © ompany 

Gum and solidified mucliage, adlesive tablet, H. 
G. Smiley..... 
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nt 
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rnaces, relief device for blast, J. Andrews. 
Furniture lez, W. G. Boughton ash, A. E. Ben Sess | 
Gage. See Creamer gage. SI ca BO rere = 
G cubrel. folding, P. N. Swanson oor. w. 4yQee seheveeneessesnsess iM, 
Sat on aes porter. B. ‘Waiter... Snap hook, G. M. Hubbard....... ......-.-+0. +s: 54.489 
( Snap hooks to straps. means for attaching, * os 
Gas. apparatus for manufacturing. ‘ 
= > Ken Bay or - : 

air-tree carb ot and . , 

pl mye eee Heer eee eeeeeeee Lato ‘See - 
Cc, “weitumahas, nbbesetsaes 00 . 7 
Gas lighter, electric, H. G. Grier......-..:- 564,622 a - wheel and ~ 4 PE ochnaus.. sence Py 





Ges = ~ Sere a of seif-igniting, .F. 


Square. ter, J. R. 
54.49 «Stand. » $0 Trabrolin stoma” 


Hardware and sheli’ hardware, articles of, Hib- 
bard, Spencer, Bartlett & Company.. a 

Ice cream freezers, milk cans, and other houseboid 
articles, Hibbard, Spencer, Bartlett & Company 

ue for marking linen. indelible, Awerican News 

Company . 

Lamps, carbon rods for elec tric arc. F. Hardtmuth | 
& Company. ........--..000« . rH 

Limestone, crushed, Bowker Fertilizer Company... 27,768 

Milk, cream, and cheese, New York Can enced 





Company pe nebnencee ee 
Ointment for ; are of piles, “CG. Berkovitz...... oeee BeedOe 
Ointments, J. L. Buall........ -....-.00 ‘ . 278 
Paint, com und ny removing, C. 8. Bailey 271,767 


Pistols, rifles, and sporting guns, Coit’s Patent 


Fire Arms Manufacturing Company........ - 27,74 
Purveyor’s eoods, J. D. Dewell & © company os . 200 
Remedies for skin diseases, Knoll & Company 27,785 


Remedy for padicgsicn. , Spepapee., and allied ail- 
ments, W. R. «+08 182 to 27,784 

— —, twine, Standard Rope and Twine Com- y 

BT, 077 


Tea, ‘a8 *e Fisher... " 

Tobacco, chewing, J. ‘W.. Giackweider....... 

Toilet, powder, 0, Samostz 

Toilet preparations and ‘fumigators, 
named, Colgate & Company.. 

Washing compounds, finid, T. H. Tabor 

Whisky. Mell wood Distillery Company. 


DESIGNS 





‘certain 
swowaadee Mae 





Ax. W. A. Grimes 
it, pleasure, W. ee Mullins.. 
ma: 





Carpet, N. 8. Stewart........ ae. sundeduese iS ea Paes 
Chair, student's, H. E. BEUMAOT.., 66.2... ccecesecseee SN 
Eraser, 0. C. & C. W. Hackett bi pRGedN ceed -- % 187 
Fastener, F.S. McKenney. .................. .. 1s 
Hamper, clothes, A. Probola geet ; . 18 
Jar, packing, Sherwocd & Hunter.............. » 25,168 
Kneader, bread, L. J. Strang... osennecig 25,167 
Lamp base, L. Flornberger. . cc veeeee eed] to 2.146 
Letter, sign, P. Stevens... ...........006. a 5. 1b 
Lock or lateb enee, = Kk. Towne 25,180 to 26.162 
Oil guard, J. 4, eine ateaernen weates ee 5.146 
Plate, child's “ ‘Wagandt powsseos ; : 25 140 
Saddle seat, "Bates &I e. y 25,158 
Stoves. high shelf for, ing & Kennedy wee» 36,155 
Table cover, vme, . Forrester... wo» 25,160 
Table vessel, L. W. y ye aes @ eocaee 25,139 


te 
x 


To: cap exploder, B. BR. Iv -. 96,17, 2 
Yoke book, neck, G. A. ef. oO. Gregerson 95.149 


A printed copy of the specification and drawing of 
ony peoens & the ing list, or any patent in print 
issued since 1865, will furnished from this office for 
2% cents. In ordering please staic the name and number 
of the patent desired, and remit to Munn & (0. 0) 


| Broadway, New York. 


Cc auagine patents may now be obtained oy the in- 
| ventors for of the inventious named in the rore- 
| going list, provid ed they are simple, at a cost of $4 each. 
If complicated the cost wil! a little more. For full 
mestructions address Mann 4 (o., #1 Broadway, New 
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